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BOOKS 


1. LIPIDE CHEMISTRY 


By Donavy J. Hananan, University of Washington, with 
chapters by Frank R.N. Guro, Equitable Life Assurance 
Society of the United States, and Irvine Zasin, Univer- 


sity of California, Los Angeles 


This book is designed to serve as a re- 
view of the field over the past ten vears, 
an introduction to lipide chemistry, and 
a general orientation and refresher for 
those currently working in this area. 
First of all it evaluates and documents 
the great progress in this fast-moving 
field, then it correlates the material 
with what has gone before. Chief em- 


phasis is’ on the chemical nature of 
the lipides—mainly from mammalian 
soucres but applicable also to many 
other sources—and the difficulties one 
meets in establishing with any kind of 
certainty the structure and purity of 
lipides isolated from natural sources. 


1960, 330 pages. $10.00. 


2. NUTRITIONAL EVALUATION 


OF FOOD 


Edited by Ropert S. Harris, W.I.T., and 
the late Harry Von Loesecke, formerly of 
the U.S. Department of Agriculture. This is 
the first book to review in a critical manner 
the effects of **‘ processing’’ in the broadest 
sense, on the nutritional values of a// groups 
of foods. The authors, all distinguished in 


PROCESSING 


their own fields of endeavor, take as their 
main point a study of the increases and de- 
creases in nutrients and their availability for 
absorption, as foods pass through the many 
processes from growth to consumption, 
‘from garden to 1960. Approx. 
590 pages. Prob. $12.00. 


3. Principles of DAIRY CHEMISTRY 


actions under various conditions, and what 


By Rosert JENNEsS, University of Minne- 
sota, and Svuart Patton, Pennsylvania 
State University. Written so that it provides 
a deep understanding (as opposed to offer- 
ing a volume of reference data) of milk and 
its constituents, their chemistry, their inter- 


JOHN WILEY & SONS, Inc. 
440 PARK AVENUE SOUTH, NEW YORK 16, N.Y. 


Send on 10 days’ approval the books circled. 
Within 10 days of reeeipt I’ll remit price plus 


postage or return books postpaid. 


(.) Check here to save postage. Send full amount with 


order and we pay postage. Same return privilege. 


all the different factors mean to the produc- 
tion and storage of dairy products. This 
treatment includes a chapter on nutrition 


in relation to milk. 1959. 446 pages. $8.75. 
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OF DEPTH AND IMAGINATION also available in powder form to give further 
application in flavoring. The depth of Firmenich 
research is evidenced in the award of the 


Nobel Prize and four medals administered by the 


Working in the favorable atmosphere of pure 
research and practical application, Firmenich has 


made imaginative and substantial contributions *, aug, American Chemical Society. The originality of 
to the field of flavor. By isolation, identification and wut Firmenich research has been shared with fellow 


scientists in more than 300 technical papers. Firmenich 
technicians are highly qualified to assist you in the 
use of Firmenich flavors in developing new products, 
in giving fresh appeal to those long established. 


synthetization, precise and potent flavors, 
possessing all the desirable organoleptic qualities of | 
the originals, have been achieved. By new and 
exclusive techniques, these materials are now 
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IN THIS ISSUE-— 


Quality evaluation Pork 


Consumer quality of selected muscles of raw and cooked 
pork. Olive M. Bateher and Elsie H. Dawson. 


The quality of meat is influenced by many interrelated 
factors, and the complex problem of ascertaining the 
tenderness and flavor of cooked meat from the charae- 
teristics of raw meat needs to be evaluated. Variations 
in the quality of pork loin have been reported, but little 
is known of the comparative quality of various pork 
museles. This investigation reported in this article was 
made (1) to compare the quality of cooked pork from 
carcasses of hogs varying in fatness, (2) to determine 
the variations which might be encountered among raw 
and cooked pork muscles, and (3) to aseertain which 
muselés might be used as indices to the qualities of hog 
cireasses varying in fatness. The degree of marbling in 
the raw longissimus dorsi muscle between the 10th and 
llth ribs shows promise as a means of predicting the 
tenderness and juiciness of cooked loin and ham cuts of 
pork. Greater variations in fat content, color, and tender- 
ness were noted among muscles from some carcasses than 
from others. It would appear that more than one muscle 
should be used to evaluate the quality of a cut beeause 
muscles vary so greatly. (See page 69). 


Meat research Water retention, beef 
Factors affecting the water retention of beef. II. Variation 
in some pH determinants among eight muscles (. Kk. Swift, 
M. D. Berman, and C. Lockett. 


An important property of meat is its capacity to retain 
water or juice. This ability directly affeets results in 
meat cookery, meat storage, and the manufacture of meat 
products. Ultimate object of the present research is to 
develop a basis for controlling or, when de.sred, enhancing 
the capacity. A comparative study of the glycogen and 
protein content, pH, and buffering capacity of eight dif- 
ferent muscles from each of seven bovine animals was 
conducted to investigate factors contributing to a pattern 
of differences in the ultimate pH values of the muscles. 
Results show that both glyeogen and buffering capacity 
varied considerably among the muscles. Variation of 
both glycogen and buffering capacity followed patterns 
with regard to pH, water retention, and other properties. 
A statistically significant positive correlation was ob- 
tained between glyeogen and protein content. Since all 
eight museles contained residual glycogen when the ulti- 
mate pH was attained, the relatively high characteristic 
pH of certain muscles could not be simply attributed to 
lack of glycogen. The content of residual glycogen was 
found to be largest in muscles attaining the lowest ulti- 
mate pH values. The same muscles originally contained the 
largest glycogen stores. Variation of concentrations of 
glycogen could be closely correlated with rates of glyeoly- 
sis, which affeet the total glycolysis that occurred. Data 
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are presented indicating that pH decrease and disappear- 
ance of ATP contributed to the arrest of glycolysis, as 
is consistent with accepted concepts of the glycolytic 
process. A high significant negative correlation was 
found between buffering capacity and pH. Buffering ca- 
pacity tended to be largest in muscles of low pH. Conse- 
quently, buffering varied so as to minimize the pH dif- 
ferences anticipated from the amount of glycolysis oceur- 
ring in different muscles. An explanation of the observed 
variation in the pH of the series of muscles is advanced ; 
namely, that ultimate pH varies with the amount of 
glycolysis occuring prior to ATP disappearance and that 
the amount of glycolysis occurring during this interval 
is affected by variations in rates. This variation in rates 
has been correlated with differences in the amounts of 
original glycogen stored, but does not preclude variations 
in the capacity of the glycolytic enzyme systems in the 
muscles, (See page 74). 


Stability Frozen cakes 


Effect of temperature on stability of frozen cakes. 
James W. Pence and Marjorie Heid. 


Cakes are well adapted to preservation by freezing, and 
the practice is widely used by commercial bakers and 
homemakers. Several reports attest to the relative toler- 
ance that cakes have toward variations in freezing and 
defrosting practices that are so important with bread 
and related items. The present paper is concerned with 
time periods required for detectable organoleptic changes 
to oeeur in each of 5 kinds of commercial cakes held at 
different refrigerated or subfreezing temperatures. Tex- 
ture changes in the frozen cakes were generally detected 
before changes in flavor. Principal texture changes were 
loss of original crumb resiliency and increases in crumbli- 
ness and harshness. Each type of cake exhibited texture 


FEBRUARY COVER. Typical of automation in the 
food industry is this graphic panel which controls the 
operation of a continuous, edible oil deodorizer at 
Humko Products Division of National Dairy Products 
in Memphis, Tennessee. By centralizing the control of 
steam and product flows, temperatures, levels, and steam 
pressures in this single cabinet-type panel, Humko gives 
its operating staff a complete and continuous picture of 
unit operating conditions, with alarms to warn of off- 
limit situations. Prior to this installation, operators had 
to climb stairs and walk through the plant in order to 
keep tract of essential variables which were monitored 
by various locally-mounted instruments. In addition to 
simplifying the control procedure, the automated ap- 
proach helps Humko control within close limits and 
produce products of high quality. Panel and _ instru- 
ments—ineluding transmitters which pneumatically con 
vey vital information to the central control station- 

were manufactured by The Foxboro Company, Foxboro, 
Massachusetts. 
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Fast—This is how food processors with 
whom we do business like their vitamin A to be supplied. 

We do our best to accommodate them. This sometimes entails 
a missed dinner or a short weekend, which is all right with us. 

It's all right because vitamin A is the mainstay of our busi- 
ness. Has been for more than 20 years, and we spend a lot of 
time thinking about it. Much of the thinking nowadays is 
pointed toward helping you keep your vitamin A inventories 
thriftily low. 

You turn this trick by getting our Myvax® Vitamin A Acetate 
or Palmitate in premeasured cans that come to you as you need 
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Mywvax Dry Vitamin A Palmitate. You fire the starting gun by 
writing Distillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York and Chicago * W. M. Gillies, Inc., 
West Coast * Charles Albert Smith Limited, Montreal and 
Toronto. 
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changes of a somewhat characteristic nature. Flavor 
declined gradually to yield inereasingly bland products. 
No characterizable stale or off-flavors were encountered. 
Yellow and chocolate layer cakes exhibited relatively good 
stability at 10° F and greatly improved stability at 0° F. 
However, little gain in stability was obtained at —10° 
and —30° F. Layer cakes seemed to soften and become 
more moist at 0° F or below. This apparent softening 
eventually deteriorated into an unacceptable gumminess 
or pastiness. Layer cakes were by far the most stable 
of the cakes studied. Pound cakes at temperatures of 
0° F and below very rapidly developed differences in 
texture but the initial loss of resiliency and increased 
firmness later appeared to become overshadowed by in- 
ereased tenderness as the cake became more crumbly. 
All types of cake showed highly significant differences 
from freshly baked cakes within four weeks at 0°F. Even 
after significant changes had occurred in the frozen cakes, 
however, their quality was still quite good. In all cases, 
they were superior to day-old unfrozen cakes. (See page 
80). 


Smitherm method of 
hot fat cooking 


Heat transfer in hot fat cooking. Horace L. Smith, Jr. 


New process 


Many food products are cooked or processed in hot fat. 
This process, sometimes termed “deep fat cooking,” usually 
has three coincidental effects: (1) chemical changes that 
occur while the product is being converted from its 
natural raw state to a cooked product; (2) evaporation 
of moisture from the product, and (3) absorption of fat 
into the product, which usually adds a desirable flavor. 
The relative importance of these three seperate functions 
varies with the product. The Smitherm method of in- 
direct heating of cooking fats was developed to eliminate 
defects in the conventional method—e.g., destructive high 
temperatures in the film of fat in contact with the heating 
surface, low thermal efficiency, lack of temperature con- 
trol. Summary of the advantages of the Smitherm in- 
direct method are: (1) substantial reduction in heat 
damage to the cooking fat due to the fact that the fat 
cannot come in contact with a high temperature surface, 
(2) product improvement due to reduced rate of increase 
of free fatty acids, therefore adding shelf life to the 
product, (3) precise temperature control and means for 
accurately controlling both the inlet and the outlet tem- 
perature of the fat regardless of fluctuations in product 
load, (4) substantial fuel savings, (5) multi-cooker opera- 
tions, (6) safety and comfort, (7) inereased capacity. 
It has been shown that at least 50% more production can 
be obtained from the same size cooking kettle compared 
to the maximum production obtained with direct fire 
cooking. (See page 84). 


Hot vended 


Technology of handling 
canned foods 


Problems in the Preparation and handling of hot vended 
canned foods. G. T. Peterson, J. F. Fox, and L. E. Martin. 


The preparation and handling of hot vended canned foods 
present problems of direct concern to the canning industry 
and to the acceptance of such canned foods in general. 
Broadly these include: (1) bacteriological aspects of 
preparation, storage and handling of hot vended canned 
foods; (2) effect of high temperature storage in vending 
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machines on product quality; and finally (3) consumer 
acceptance of hot vended canned foods. Aspects of these 
various problems are discussed. Maintenance of product 
quality during high temperature storage in the vending 
machines is of major concern to both the processor and 
vendor. The processor must determine acceptable quality 
storage life for his products and reformulate if necessary 
in order to maintain quality levels comparable to other 
methods of handling and serving foods. The food service 
industry also recognizes some problems in this type of 
merchandising — particularly, the sanitation of vending 
equipment and can openers. Sanitary maintenance of 
equipment and frequent changing of can openers on a 
regular schedule have done much to alleviate this problem. 
Consumer acceptance of both the product and method of 
consuming (direct from cans) is a joint problem of the 
food service industry and food processors. It is strongly 
recommended that food processors do everything possible 
to develop a wider variety of products as well as to 
improve existing products to withstand high tempera- 
ture storage and retain high quality to help overcome 
“lower quality” and “no variety” objections or complaints. 
(See page 89). 


Irradiation Applied to cured bacon 


The influence of low level gamma irradiation, antibiotic 
treatment, storage temperature and vacuum packaging on 
flavor and bacterial changes in cured bacon. W. L. Brown 
and M. L. Sehmucker. 


Combination methods of preservation for extending the 
shelf life of meat products appear to offer numerous ad- 
vantages over the use of a single method. The objectives 
of the present study were to evaluate storage stability 
and bacterial changes in cured bacon subjected to different 
handling and storage conditions after slicing. Using 
bacterial changes and flavor ratings by a trained panel 
as criteria of product acceptability it was established that 
holding temperatures, method of packaging, irradiation 
and addition of an antibiotic each had its effect on the 
quality of sliced bacon. Results indicated that low storage 
temperatures (28-32° F) and vacuum packaging were 
slightly more effective in maintaining an acceptable prod- 
uct than any of the other treatments: (See page 92). 


Effect of sugar 


The effect of sugar on the flavor and color of smoked 
hams. Franklin Mills, C. Edith Weir, and G. D. Wilson. 


Curing of meat 


Sugar has been employed in the curing of meat because, 
presumably, it has value in (1) enhancement or develop- 
ment of flavor, (2) development and protection of the 
cured meat color and (3) retardation of a putrefactive 
type of spoilage. This article reports a study on the 
effeet of sugar on the color development and retention and 
flavor of hams cured three to seven days. Between 0.50- 
0.75% sugar appears to be required to reach the thresh- 
hold level for detection of sweetness in hams, This would 
correspond to 50-75 lb sugar per 100 gal of pump pickle. 
This is probably higher than the concentration of sugar 
usually employed in commercial practice. Color analysis 
indieates no effeet of sugar upon color production or 
stability. An effect upon the amount of color develop- 
ment due to length of eure was observed. This wouid 
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indicate that the effects of sucrose upon color develop- 
ment and retention noted by other workers on long 
eure hams are not of significance when curing is limited 
to a few days. Bacterial flora did not appear to be affected 
by the treatment. If a sweetening agent is desired in 
rapidly cured hams, sucrose, dextrose, or a cycylamate 
appear to be interchangeable. (See page 94). 


Antibiotics Control of beef during aging 
Efficacy of oxytetracycline for aging beef. R. 1. Sleeth 


and H. D. Naumann. 


This investigation is concerned with the effect of ante- 
mortem injection of an aqueous antibiotie (OTC) solution 
to control surface and internal microbial growth during 
aging of beef. Findings are: The tail, as a site of ante- 
mortem antibiotic. injection, offers greater possibilities 
than any other injection site previously utilized. Adequate 
product protection from external sliming and internal 
spoilage was provided beef that received an ante-mortem 
intramuscular injection of 0.80 mg/lb of OTC and was 
aged under elevated temperatures and ultraviolet radia- 
tion or a combination external spray consisting of 20 ppm 
OTC and 20 ppm nystatin. However, an undesirable 
appearance developed on the surface of the product due 
to ultraviolet radiation. By utilizing the external spray, 
the normal appearance of the product surface was main- 
tained during the aging process. Total surface bacteria, 
coliform, yeast, and mold counts were negligible after 
the carcasses were washed and sprayed with OTC and 
nystatin prior to aging. Counts increased during the 
aging period until processed but were not extensive 
enough to cause sliming and spoilage. Total bacteriolog- 
ical counts of the synovial fluid, excised popliteal lymph 
node and the semimembranosus increased slightly during 
aging but were not significant. The concentration of OTC 
in various beef tissues was affected by the time lapse 
between injection and slaughter. The OTC concentra- 
tion in the blood decreased with time; concentration in 
other tissues, except kidney and spleen, increased and 
had not plateaued at the end of six heurs. Residual anti- 
biotic in the kidney decreased after two hours. No OTC 
was found in the spleen. Under conditions of this study, 
product protection did not appear to be a function of 
time the OTC was injected ante-mortem. It is significant 
to note the adequate protection received when animals 
were injected only 30 minutes prior to slaughter. Aging 
temperature did not influence the dissipation rate of 
the antibiotic in the muscle tissue. (See page 98). 


Additives To reduce cohesion in rice 


Use of emulsifiers and emulsified oils to reduce cohesion 
in canned white rice. R. E. Ferrel, E. B: Kester, and 
James W. Pence. 


Short-grain or pearl rices, produced principally in the 
western states, normally are quite sticky as well as 
cohesive when cooked. The sticky character was largely 
overcome by a canning process developed at this USDA 
laboratory. An undesirable degree of cohesiveness re- 
mained, however, making the rice difficult to remove from 
the container and to separate into individual kernels. 
This report is concerned with treatment of the rice with 
surface-active materials and vegetable-oil emulsions to 
reduce cohesion between kernels without affecting other 
properties of canned rice. A rinse treatment with dilute 
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vegetable oil emulsions or dilute dispersions of certain 
surface-active agents during canning proved to reduce 
markedly the cohesion. Cold storage of the product after 
canning was also beneficial. Neither the type nor con- 
centration of emulsifier in the emulsion influenced sig- 
nificantly the degree of cohesion in treated products. 
Emulsifiers differed in their effeet upon cohesion when 
used alone, but no correlation with their type or structure 
was evident. Reduction of cohesion in the rice was directly 
related to the logarithm of oil concentration in the emul- 
sions. Amount of oil taken up by the rice reflected the 
concentration of oil in the emulsion but barely exceeded 
1.0% even at a level of 15% oil in the rinse. When oil 
level was below 5% in the rinse, a taste panel could not 
reliably distinguish between treated and untreated rice. 
No change in organoleptic properties appeared in treated 
rice after 19 weeks of holding at 100° F. Small though 
significant differences in cohesiveness were found among 
treated samples of milled rice of different age and crop 
year. (See page 102). 


New product Comminuted orange 
Comminuted orange: a novel process for its manufacture. 
J. B.S. Braverman and Aaron Levi. 


Since citrus peels contain more than twice the amount 
of aseorbie acid than does the juice of the endocarpium 
and all of the essential oil is incorporated in the flavedo, 
some producers of citrus products have tried to make 
use of this resource. One way is to convert the whole 
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of the citrus fruit into an edible product. “Comminuted 
orange” is a recently coined term introduced into the trade 
dealing with citrus products. It means transforming 
citrus fruit into paste of more or less fine texture by 
means of some sort of disintegration. Apart from iso- 
lated articles and news items in industry journals and 
~ few patents, practically nothing has been published on 
wis subject. Most of the methods of manufacture at 
present used for comminuting citrus fruit are based on 
the following main steps: either whole citrus fruits, or 
the peel alone, or various proportions of juice, rag and 
peel are mechanically disintegrated and milled to a fine 
colloidal paste using suitable milling equipment. In some 
eases the milling is preceded by cooking the peel in double 
jacketed stainless steel tanks in order to soften it before 
comminution. What is usually required of a good product 
seems to be: (a) practical sterility of the product, (b) 
proper colloidal consistency, (¢) retention of vitamin C, 
(d) inactivation of pectolytic enzymes, (e) good keeping 
qualities. Existing processes of manufacture seem to 
have distinet deficiencies and leave much to be desired 
of the final product. The novel process of manufacture 
proposed in this article has been fully tried out on both 
a laboratory and a pilot-plant seale. It consists in heating 
whole oranges in an Henze apparatus and blowing out the 
contents, and subsequently finishing and milling the final 
product. Several important qualities in the final product 
have been attained by this process: complete sterility of 
the product, disintegration without mechanical means, 
and finally inactivation of enzymes. The keeping qualities 
of the products are deseribed. (See page 106). 


Quality tests Freshly shucked, 
refrigerated oysters 
An evaluation of the indole and trimethylamine tests for 
oyster quality. Donald Lartigue, Arthur F. Novak, and 
Ernest A. Fieger. 


The experiments herewith reported were designed to: 
(1) ascertain the applicability of the indole and _ tri- 
methylamine tests for oysters, modifying them when 
necessary, (2): evaluate these tests as indices of oyster 
quality by comparing them to bacterial counts and organo- 
leptie ratings at various stages of oyster decomposition, 
(3) determine the effect of CTC as a preservative for 
oysters, and (4) the effect of CTC on these tests and 
on the spoilage mechanisms of oysters as evidenced by 
indole and trimethylamine formation. Some modifications 
were made which were necessary for adapting these tests 
to oysters. These modified tests were found to be aceu- 
rate and reproducible. Both are sensitive and capable of 
detecting microgram quantities of the compounds. These 
determinations along with bacterial counts, liquid meas- 
urements, and organoleptic ratings were employed in 
oyster quality tests, and their value as indices of oyster 
spoilage was determined. Since indole and TMA econ- 
centrations showed no definite pattern during storage, 
however, these tests are not recommended for assessment 
of oyster quality. Bacterial counts and liquid measure- 
ments closely parallel organoleptic ratings. Spoilage was 
usually evident from the eighteenth to the twentieth day 
of storage. The oysters at this time had bacterial counts 
of about 10 million per gram, and had decreased in weight 
by about 13% due to the loss of fluid from the meats. 
The effects of CTC on these tests and on extending the 
storage life of oysters were also investigated. The anti- 
biotic did not interfere with the tests, nor did it suppress 
the formation of indole and TMA. It did limit the bae- 
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terial count, and the development of off-odors. (See 
page 109). 


Antimicrobial agents Applied to high- 
moisture dried fruits 


Preservative effect of some antimicrobial agents on high- 
moisture dried fruits. IF. S. Niry, M. W. Miller and 
J. EK. Brekke. 


In recent years, the dried fruit industry of California 
has increased the moisture content of a substantial portion 
of the total pack of dried prunes and dried figs. It is likely 
that the trend to higher-moisture products will embrace 
other dried fruits, particularly raisins. There is a definite 
consumer demand for high-moisture dried fruits. These 
products are very tender, moist, and palatable and can 
be eaten out of hand. Although these fruits are already 
a part of the general trend toward ready-to-eat and con- 
venience foods, certain problems of preservation require 
attention, Several preservatives for high-moisture prunes 
were tested by ineubating treated and inoculated samples. 
Potassium sorbate and propylene oxide were found to be 
the most effective. Calcium propionate, dehydroacetic acid, 
and vitamin K,; were shown to be considerably inferior 
under the conditions of these experiments. Potassium 
sorbate was found to have a residual effect in that the 
treated prunes did not spoil in open packages. (See page 


113). 


Low temperature storage Pie doughs 


A note on the effect of various temperatures on some 
characteristics of pie doughs. Karl W. Cole and 1). K. 
Mecham. 


These experiments indicate that fat hydrolysis and in- 
creases in total reducing substances oceur in pie doughs 
held at low temperatures, but at temperatures of 19° F 
or lower, these changes occur at a very slow rate. The 
results with “shorts” suggest that doughs prepared from 
flour fractions having marked variation in composition 
undergo these chemical changes to about the same degree 
of magnitude. Changes in doughs are so slow compared 
to those that can be expected in pie fillings as to suggest 
they need be of little concern in commercial storage 
practice, (See page 115). 


Improvement in measuring device | Gelometer 


Transistorizec bloom gelometer. Ralph KH. Schachat and 
Anthony Naewi. 


The “bloom gelometer,” in use for a number of years for 


gel strength measurements of gelatin and other colloidal 
gel systems, has remained essentially unchanged. In its 
present form, the device has certain defects. A major 
fault is that m spite of the relay, a sizeable current flows 
through the silver plated contacts. This causes burning 
and pitting at the cortact surfaces which must be then 
frequently polished and the gap readjusted to exactly 
4 mm. If the contacts are not properly cared for, loss 
of sensitivity precision, and accuracy may result. This 
article reports a modification; namely reducing the cur- 
rent passing through these contacts to a negligible value. 
This was done by using a transistor amplifier circuit. Once 
the contacts are polished and adjusted to 4 mm, they 
do not have to be adjusted for a long period of time. 
Pitting is eliminated, and, even if the contacts become 


| 
| 
| 
| 
OA 


®tTrade Mark Reg. 


FOOD TECHNOLOGY, FEBRUARY, 1960 


dirty through slow deposition of a film of dust, the ex- 
treme sensitivity of the transistor circuit continues to 
activate the relay and chute in the normal manner. A 
transistor relay amplifier was tried and found to operate 
quite satisfactorily for this application. (See page 117). 


Effect of silicones On cake volume 


The effect of several silicones on volume of yellow cakes. 
W. J. Stadelman and Grace Bennett. 


The effect of seven silicone oils on yellow cakes prepared 
with institutional and consumer-type cake mixes was © 
determined. Of the silicones tested, none resulted in 
serious diminution of cake volume when included in the 
batter at 0.1 or 1.0 ppm. At a 10 ppm level, some of 
the silicone oils resulted in a reduction in volume of yellow 
cakes by as much as 20%. Others of the silicones used 
had no significant effect on volume of yellow cakes even 
when 10 ppm of the silicone was incorporated into the 
batter. (See page 119). 


Pacific Rim Food Conference to Evaluate 
New Import and Export Foods 


Me BERS ATTENDING the 1960 
Pacific Rim Food Conference, sponsored by the Insti- 
tute of Food Technologists and programmed by the 
Hawaiian IFT, have a unique opportunity to evaluate 
for themselves some of the challenging new ‘oods and 
food combinations which might be purchased from the 
Asian countries. They will also have an opportunity 
to evaluate the export potential of certain food 
products which could be produced in the temperate 
countries. These trade opportunities are, to a very 
large extent, undeveloped. One of the primary aims 
of this conference is to assemble American, Aus- 
tralian and Asian food technologists to exchange in- 
formation, to explore the potential and actually to 
make the beginnings of a new exchange of féods. 

The conference will consist of two parts, a series of 
field trips to various tropical food plantations on 
Oahu and Hawaii and a two-day session of discussion 
and panel talks. 

IFT members attending the 20th Annual Meeting 
of the Institute in San Francisco, May 15-19, are 
urged to keep in mind the dates of the Pacific Rim 
Conference, May 19-25 (or May 29 if you take ad- 
vantage of the longer tour). 


FIELD TRIPS AN IMPORTANT FEATURE 


The field trips will give mainland food technolo- 
gists a better understanding of tropical agriculture 
and processing and packaging of tropical fruits. On 
the slopes above Kona we shall visit the record yield- 
ing coffee plantations which produce one of the 
aromatic coffee beans used in the better blends. On 
the Puna coast of Hawaii we shall inspect the papaya 
and passion fruit groves, two fruits which could be 
used in combination with mainland fruits. Not far 
from Hilo we shall examine the new acerola plantings 
and the macadamia nut orchards growing in what 
looks like raw lava. Special tours and programs are 
planned for the wives. 


Ralph M. Heinicke 


Program Committee, 
Hawaii Section, IFT 


AN OPPORTUNITY TO OBTAIN INSIGHT INTO 
PACIFIC RIM FOOD NEEDS AND RESOURCES 


Two technical sessions will run concurrently. One 
will cover primarily meats and grain products grown 
in America, Australia and New Zealand which might 
make valuable additions to the Asian diet. The other 
will cover primarily tropical fruits, vegetables, and 
fish which might be developed into an export item for 
the U. S., Australian and Canadian markets. In these 
sessions samples of fresh, frozen, and processed foods 
will be available for inspection and tasting. Members 
of the panels will present information on the vitamin 
content, food value, processing problems and avail- 
ability of these foods. 

The final session will be a plenary session covering 
the problems of transportation, tariff and quarantine 
barriers, and types of food processing development 
which could take place. 

This conference is in a way a renewal and an exten- 
sion of the Pan Pacifie Conference held in Honolulu 
in 1925. At that conference members of various 
Asian countries, of the West Coast states and of 
Hawaii met in Honolulu to discuss agricultural pro- 
duction problems. At the 1960 conference we simi- 
larly aim to bring together in a spirit of cooperation 
members of the American, Australian and Asian coun- 
tries, to explore projects which can benefit all groups. 
The members of the National Program Committee 
and our Hawaii Program Committee believe that the 
exploration of new trade potentials between our two 
groups of countries is a project which is not only 
timely and interesting but which is also extremely 
important. It could strengthen the cultural and eco- 
nomic ties between our two groups of countries and 
it could also be a source of profit for both groups. 

We hope that. many members of the IFT can at- 
tend this conference. We hope that they will not only 
enjoy the beauty and hospitality of the Islands but 
also feel the tremendous challenge of the aim of this 
conference and do their part to make it come true. 
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help IFT give away $22,000! 


Vows COOPERATION is requested in 
helping give away $22,000! 

Your Institute is responsible for this pleasant task 
each year, and you can help. 

Consider now, who you feel should receive these 
funds. Only thirteen persons in the United States 
and Canada will be selected. 

Purpose of expenditure of these monies is to en- 
courage : 

graduate work in the field of food science 

graduate work in the field of science with particular 
emphasis on its relation to foods 

graduate work in the fields of food science and food 
technology 

deserving and outstanding students to take under- 
graduate work leading to a Bachelor’s Degree in 
Food Technology, Food Engineering or Food 
Science. 


Anyone Can Help 


Furtherance of educational standards in the United 
States is one reason the [FT administers Fellowships, 
Scholarships, and Awards. You, member or not, can 
help in this administration by bringing these awards 
to the attention of students who you feel may qualify. 
Support your organization as it attempts to do its 
part in maintaining and raising U. S. educational 
standards, 

A $1000 Florasynth Fellowship is administered each 
year. It is awarded to a B.Se. candidate who has a 
better than average scholastic record, and who is 
engaged or plans to engage in graduate work for an 
advanced degree in one of the fields listed above. In 
addition, the awardee shall receive an engrossed 
plaque. 


IFT’ers Important 


Each of the other twelve individuals receiving an 
award must make his own application. This is where 
Institute members are extremely important. Try to 
ensure that all qualified students in your area are 
aware of the possibility of receiving financial aid 
toward their education. Most members probably 
realize the significance of such aid to a student and 
potential member of the Institute. 

Twelve thousand dollars is donated annually by 
the General Foods Fund, Ine., in the form of three 
General Foods Fellowships at $4,000 each, with an 
engrossed plaque to each awardee. Fellowships will 
be awarded to deserving and outstanding United 
States or Canadian citizens, engaged in senior 
undergraduate or graduate work in recognized edu- 
eational or research institutions in the United 
States of America or Canada, and who propose to 
pursue graduate work in basie or applied chemistry, 
chemical engineering or related sciences, which 
may involve new physical or other procedures, di- 
rected to extending or improving knowledge in some 
phase of food conservation, food production or food 
processing, rather than primarily for research in the 


14 


fields of nutrition, bacteriology or analytical chemis- 
try. 


Tell Students This... 


Tell students they are responsible for submitting 
their own letter-form application in applying for the 
General Foods Fellowships. 

The applicant shall have an approved plan of re- 
search and acceptance thereof by the Graduate School 
of the institution in which he proposes to hold the 
Fellowship. In presenting his application, the appli- 
cant should indicate his definite intentions on his 
word as a gentleman, to carry through with his 
approved research plan for the period of time for 
which the award is made insofar as it is humanly 
possible. 

The other Fellowship, of which your Institute is 
administrator and donor, is the Samuel Cate Prescott 
Fellowship. An engrossed plaque and $1,000 is 
awarded annually to the student selected, who meets 
‘he following general conditions: the award will be 
made annually to an outstanding young man or 
woman of any nationality engaged in senior under- 
graduate or first year graduate work in the general 
field of food science and food technology, at a recog- 
nized educational or research institution in the United 
States or Canada. 

Again the Institute relies on its members to dis- 
seminate information to students that they are re- 
sponsible for submitting applications. 

DEADLINE for receipt of all Fellowship nomina- 
tions and applications will be strictly adhered to this 
year. The date is March 1, 1960. 

Eight thousand dollars worth of undergraduate 
awards and scholarships valued at one thousand dol- 
lars each, will be made this year, with Gerber Baby 
Foods Fund, Ine. donating six. Dodge and Olcott, 
Ine. will donate one such scholarship, as will the 
F. Ritter & Co. Accompanying these awards will be 
an engrossed plaque for each awardee. 


... and This 


Qualifications for each of the undergraduate awards 
and scholarships are similar, viz.: an applicant to 
qualify must have satisfactorily completed, prior to 
the effective date of the award, two full years of col- 
lege work that will adequately prepare a student to 
complete the Junior and Senior years of a Food 
Technology course that is the equivalent of the model 
curriculum approved by the Institute of Food Tech- 
nologists (see Foop TecHNoLoey, Vol. 12, No. 9, 1958). 
Candidates wili be judged on over-all ability including 
scholarship, personality, extra curricular activities, 
social adjustment, character, ete. 

So beat the deadline, March 1, 1960, by which time 
all applications and nominations for all awards must 
be received. Submit to Executive Secretary, Institute 
of Food Technologists, 176 W. Adams Street, Chicago 
3, Illinois, along with any questions or correspondence. 
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Consumer Quality of Selected Muscles of 


Raw and Cooked Pork 


(Manuscript received May 21, 1959) 


Tas QUALITY OF MEAT is influenced 
by many interrelated factors, and the complex prob- 
lem of ascertaining the tenderness and flavor of 
cooked meat from the characteristics of raw meat 
needs to be evaluated. Variations in the quality of 
pork loin have been reported (3, 7, 8, 10, 11, 12, 14), 
but little is known of the comparative quality of vari- 
ous pork muscles. This investigation was made (a) to 
compare the quality of cooked pork from carcasses of 
hogs varying in fatness, (b) to determine the vari- 
ations which might be encountered among raw and 
cooked pork muscles, and (c¢) to ascertain which 
muscles might be used as indices to the qualities of 
hog carcasses varying in fatness. Quality measure- 
ments were made on the longissimus dorsi (LD) 
muscle in the pork rib and loin cuts, and on the five 
largest muscles in shank and butt halves of fresh ham 

the semitendinosus (ST), semimembranosus (SM), 
adductor (AD), biceps femoris (BF), and rectus 
femoris (RE) muscles. 


MATERIALS AND METHODS 


Ham and loin cuts from 12 gilt hogs of known history wer« 
obtained from the Animal Husbandry Research Division, Belts 
ville, Maryland. The hogs came from an experiment in progress 
on selection for high and low backfat thickness within each of 

breeds of hogs. They were slaughtered when they reached 
225 pounds live weight. The age of animals at time of 
slaughter was 6.3 to 8.5 months and the cold careass weights 
were from 170 to 183 pounds. Careass grades ranged from U. 8. 
No. 1 to U. S. No. 3, and backfat thiekness ranged from 1.2 
to 2.0 inches. 

Careasses were chilled at 34 to 38° F (1 to 3°C). Within 7 
days after slaughter, the careasses were cut into wholesale and 
retail cuts and trimmed of excess fat. The loin was cut between 
the 10th and 11th ribs, making an 8-rib roast (rib end), and a 
loin roast (loin end). The shank and butt halves of the trimmed 
ham were separated at the aitch bone to form 2 euts. All cuts 
were packaged in Cry-o-vae bags (vinylidene copolymer), frozen 
at —5° F (—20°C) and held in freezer storage for 2 to 5 
months until all hogs were slaughtered and cuts could be ran 
domized for the quality investigations. Some of the cuts from 
the 12 hogs were used for nutritive value analyses which will 
be reported elsewhere. 

The frozen cuts were thawed in the wrappers approximately 
24 hr, partially at room temperature (22°C) and the remain 
ing time in the refrigerator (36 to 38° F or 2 to 4°C). The 
thawed cuts were roasted fat side up on racks in open aluminum 
pans in a 325° F (163°C) oven to an internal temperature of 
185° F (85°C). This eooking method is commonly used by 
consumers for preparing pork roasts. After cooking, the mus 
cles were dissected from the euts and external fat surrounding 
the musele was removed. The muscle was then weighed and 
sampled for shear, color, fat and moisture content, and palata 
bility determinations. The same physical and chemical measure 
ments were made on comparable muscles from raw cuts. 

Marbling score. The marbling score based on the intermingling 
of the fat with the lean was made on a 5-point rating seale as 


Olive M. Batcher and 
Elsie H. Dawson 


Human Nutrition Research Division, 
Agricultural Research Service, U. S. 
Department of Agriculture, 
Washington 25, D. C. 


follows: 5-abundant, 3-moderate, 1-slight. The marbling score 
of a cross section of the longissimus dorsi musele was deter- 
mined between the 10th and 11th rib. The series of pictures 
in Figure 1 shows the range that was encountered in cross see- 
tions of the longissimus dorsi muscle of the carcasses included 
in this investigation. 

Tenderness. Tenderness of the muscles was measured objec- 
tively with a Lee-Kramer shear press, a modification of an 
instrument developed at the University of Maryland to measure 


PORK MARBLING 
SCORE 
5 Abundant 
4 
3 Moderote 
2 
| Slight 


Figure 1. Marbling scores for raw fresh pork taken between 
the 10th and 11th rib of the longissimus dorsi muscle. 
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the tenderness of fruits and vegetables (9). The instrument 
measures the pounds force required to shear, under a constant 
speed, a standard volume and weight ef material. A cell (1% 
in x % in x 1 in) which held a 20-g piece of meat was used. 
Measurements were made of the force required to shear across 
the grain of the musele. A low shear value indicates very ten- 
der meat. 

Intramuscular fat and moisture. Intramuscular fat and mois- 
ture contents were determined by standard AOAC methods (1), 
using petroleum ether for extraction of the fat and drying with 
heat in vacuo for moisture, on aliquots of raw and cooked 
museles. 

Color. For the objective measurement of color, a Gardner 
Color Difference meter was standardized with an enameled tile 
(6). For the raw samples a dark red tile, the approximate color 


of the meat, was used: L 24.6, ar 18.3, and br 5.6. For 
the cooked samples, a grey-white tile was used: L = 84.4, a, = 

0.9, and br 10.1, With both tiles, the L system of Hunter 
values was used: L, = lightness; a, = redness when plus, grey- 
ness when zero, and greenness when minus; br yellowness 


when plus, greyness when zero, and blueness when minus. The 
greatest variation in the Hunter values of the raw or cooked 
euts was found to be in lightness. For this reason only the L 
values have been ineluded in this report. 

The small aperture and small clear glass cells (2 inches in 
diameter and | ineh high) were used for all color determina- 
tions. For each set of readings, a cross section of the musele 
4% in thick was placed in the cell. The cell was rotated quarter 
turns; making 4 readings which were averaged. 

Panel scoring. A trained 4-member panel rated the palata- 
bility of the cooked fresh pork museles in terms of juiciness, 
tenderness, flavor, and general aceeptability. The numerical 
seale and deseriptions used by the panel for rating the quality 
characteristies of pork muscles are shown in Table 1. 

Statistical design and analysis of the data. Cuts were tested 
according to randomized block designs (4) in which euts from 
a meat-type and a fat-type hog were tested at any one session. 
Different randomizations were used for each of the 4 types of 
euts (rib, loin, shank and butt halves of ham), raw or cooked. 
The method of analysis of variance and test procedures for 
multiple comparisons among means (5) were applied to the 
data. Standard deviations were ecaleulated to indieate the 
variation among the careasses in each quality characteristic of 
a muscle, The test difference is the minimum difference neees- « 
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TABLE 2 


TABLE 1 
Descriptions used by panel for rating palatability characteristics 
of cooked pork 
scale | ‘enderness uiciness avo | acceptability 
9 | Verytender | Juicy | Very full, Very good 
rich, char- 
| acteristic 
7 Slightly less | Slightly less | Full, char- Good 
| tender juicy | acteristic 
5 | Moderately Moderately | Moderately Pair 
tender juicy | full 
3 Slightly tough | Slightly dry Slightly weak | Poor 
1 | Very tough Very dry Lacking or | Very poor 
| masked 


+ If natural flavor was masked by off-flavor, the panel was asked to 
name off-flavor and indicate intensity as slight, moderate, or pronounced. 


sary for significance between the means from any two muscles 
at the 5% level. Linear correlation coefticients between vari- 
ous quality factors also were computed (12). 


RESULTS AND DISCUSSION 


Weight of muscles. The weights of dissected muscles 
from raw and cooked cuts are an indication of their 
size. Although some variation in the weight of the 
individual muscles was noted, the relative size of the 
muscles within a carcass was about the same for all 
careasses. From the largest to the smallest, the 
muscles were: Longissimus dorsi, biceps femoris, semi- 
membranosus, semitendinosus, rectus femoris, and 
adductor. As might be expected, all muscles decreased 
in weight after the cuts were cooked. The largest de- 
crease in weight, 20%, oceurred in the longissimus 
dorsi muscle; the smallest, 10%, in the adductor. 

Tenderness. Wide variations were noted in the 
shear values for the muscles from the different car- 
casses, particularly in the cooked muscles, as shown by 
the large standard deviations (Table 2). In the raw 
pork cuts, the adductor muscle was generally the most 


Weight, shear force, color, fat and moisture content of selected muscles from eight pork carcasses varying in fatness 


| 


! 
Weight 
Out and muscle | 
| 
Rav 7] 
Rib: Longtasimus 370 | 67 152 
Loin: Longiasimus dorsi Dnasiitie 866 | 206 | 214 
Ham, butt half: | 
Biceps femoris........ 216 | 41 | $33 
268 209 
Ham, shank half | 
279 34 | 204 
| 480 100 210 
Bicepa femoris........ 404 75 | 
Test difference *.. 2 


Cooked | 
Rib: Longiagimus 36 2 
Loin: Longiasimus | 671 94 222 
Ham, butt half | | 
Biceps | 177 28 237 
Rectuas femoria............. 182 17 224 
Ham, shank half: | 
Semitendinosus...... 900 | 25 180 
Semimembranosua... | 408 a3 332 
| 97 | 12 259 
f OMOT IB. 286 41 241 | 
Test difference | 63 | 


1 Mean of 16 to 32 determinations. 
Mean of 32 readings 
* Mean of 24 determinations. 


Kramer shear 


Intramuscular 


Color (Hunter | 
values)? } fat content® moisture content® 


Intramuscular | 
| 
| 


s | x Ss 
| 43.5 23 | 683 2.5 
| 45.9 5.2 6.4 3.7 69.5 2.0 
| | 
3.9 1. | 3.6 1.2 72.1 0.9 
| 29.2 4.1 } 2.5 1.0 | 74.1 1.4 
40.4 5.3 | 38 16 
39.8 6.2 | 2.6 0 | 73.6 09 
29.7 3.3 
| 34.6 46 | 
| | | 
| 61.2 2.2 7.1 2.6 60.8 | 1.3 
| 60.5 25 | 62 2 58.8 | 2.6 
| 50.9 | 26 | 7.0 11 | 56.9 2.6 
50.4 | 3.5 A 11 64.4 1.7 
| 
| 52.3 | 4.5 7.6 (60.8 2.5 
| 56.0 | 33 (| 19) «612 
| 50.9 4.0 
| 49.7 | 3.0 | 


*The difference between means from any two muscles is significant at the 5% level when it equals or exceeds the test difference (5). 
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QUALITY OF RAW AND COOKED PORK 


tender as determined by Kramer shear; the biceps 
femoris, the least tender. In the cooked cuts, the 
semitendinosus was the most tender on the average 
and the semimembranosus, the least tender. 

It has been reported that the longissimus dorsi 
muscle is not uniform in tenderness (10, 14). Gen- 
erally in this investigation, the anterior parts of the 
raw longissimus dorsi and biceps femoris muscles were 
more tender (lower shear values) than the posterior 
of the muscles. However, in the cooked cuts neither 
the posterior nor the anterior part was predominately 
more tender. 

Beef muscles have been reported to be more tender 
in the raw state than when cooked. In this study on 
the quality of pork, the degree of marbling appeared 
to influence comparisons between raw and cooked pork 
from left and right sides of the same carcass. The 
cooked muscles from the carcass with a high marbling 
score were more tender than the comparable raw 
muscles. However, the raw muscles from the carcass 
with a low marbling seore and the least amount of the 
intramuscular fat were more tender than muscles 
from the paired cooked cuts. For the other carcasses 
with moderate amounts of marbling the raw longissi- 
mus dorsi, semimembranosus, and adductor muscles 
and the cooked semitendinosus and biceps femoris 
muscles were more tender than corresponding raw and 
cooked muscles. 

The semitendinosus muscle was considered to be the 
most tender by the panel; the semimembranosus the 
least tender (Table 3). The panel found no significant 
difference in tenderness between the anterior and the 
posterior of the longissimus dorsi muscle in the cooked 
euts. These agree with the Kramer shear values on 
the same muscles. Correlations between Kramer shear 
and tenderness scores were significant for most 
museles (Table 5). The correlation coefficients are 
negative because low shear values and high panel 
scores indicate tender meat. The regression of panel 
seores for tenderness on Kramer shear values is illus- 
trated in Figure 2. 

Color—Hunter ‘‘L’’ values. In both raw and cooked 
rib and loin cuts (Table 2), the longissimus dorsi 
muscle was lighter in color than the muscles in the 
fresh ham eut. The adductor and rectus femoris mus- 
cles of the raw ham tended to be the darkest in color. 


r = -0,80 
b = -0,016 
y= 9.76 0.016X 
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Figure 2. Regression of tenderness scores on shear force values 
for cooked pork. 


Differences in color were small among most of the 
muscles in cooked ham cuts. 

In the raw cuts, differences were observed between 
the anterior and posterior parts of the biceps femoris 
muscles in five of the carcasses, e'though neither part 
was predominately lighter in eoor. In the cooked 
cuts, the posterior of the biceps femoris was lighter in 
color than the anterior in half of the muscles, the re- 
verse was noted for one muscle, and no difference in 
color was observed in the remaining three. 

Intramuscular fat content. The intramuscular fat 
content (ether extract) varied among the different 
muscles (Table 2). Wider variations in intramuscular 
fat content among carcasses were noted in longissimus 
dorsi muscles than in the ham muscles. The fat con- 
tent of one muscle was not always indicative of the 
fat content of the other muscles in the same carcass. 
No one muscle in the ham seemed to be a dependable 
guide to the quality of the whole fresh ham. In the 
raw cuts, the longissimus dorsi muscle tended to have 
more fat than the ham muscles. The fat content was 
higher in the cooked muscles than in th: comparable 
raw muscles. Wider variations in the intramuscular 
fat content among carcasses were noted in longissimus 
dorsi muscles than in the ham muscles. For all mus- 
cles the intramuscular fat content was higher in the 
cooked cuts than in the raw cuts. 


TABLE 3 
Panel scores for selected muscles from eight pork carcasses varying in fatness 


Cut and muscle 
Tenderness 
| 

Rib: Longissimus dorsi 5.6 
Loin: Longissimus dorsi.......... 3 
Ham, butt half: 

Biceps femoris 

Rectus femoris 
Ham, shank half: 

Semitendinosus 


Test difference ’...... 


1 Mean of 32 scores. 


Panel scores! for 


General 


Juiciness Flavor a 
acceptability 


| 
| 
| 


2 The difference between means from any two muscles is significant at the 5% level when it equals or exceeds the test difference (5). 


scone 
4 9 
‘ 7 
5 \ 
3 
| 
| 
x } s | Xx 
6.1 0.8 5.8 0.8 5.8 1.1 
iS) 4.5 1.5 5.2 1.2 5.0 1.6 
F 4 4.6 1.7 5.8 1.0 4.8 1.7 
1 4.0 | 1.3 5.0 0.9 4.7 1.4 
4 5.5 1.0 5.6 0.6 5.6 0.7 
Semimembranosus steeereseeee seesereseseess| 5.2 2.2 5.4 1.2 5.6 1.3 5.0 1.6 
| 
1.2 0.8 0.6 09 


Moisture content. As would be expected, the mois- 
ture content of a muscle (Table 2) varied inversely 
with the fat content. A wider range in the moisture 
content of the cooked muscles was observed than for 
the raw muscles. The muscles in the ham eut, which 
generally had a low fat content, had a higher moisture 
content than the Jongissimus dorsi muscle. In the raw 
cuts, the average moisture content of the muscles from 
carcasses with high and low backfat thickness was 
very similar; in the cooked cuts the moisture content 
was slightly lower in muscles from carcasses with low 
backfat thickness. 

Juiciness, flavor, and general acceptability. Greater 
variations among muscles were noted in the panel 
scores for juiciness than in flavor and general accepta- 
bility seores (Table 3). Of all the muscles, the an- 
terior (rib end) of the longissimus dorsi muscle had 
the highest mean score for juiciness as judged by the 
panel; the rectus femoris had the lowest. Mean scores 
for flavor were similar for the different muscles in the 
loin and ham cuts. 

Apparently, all palatability characteristics were in- 
terrelated; in some muscles, acceptability was influ- 
enced more by juiciness, and in other muscles by 
tenderness. Upon examination of panel scores, the 
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TABLE 4 


relation between flavor and acceptability seemed to be 
close. 

Correlation coefficients. The relations between vari- 
ous measures of fatness of raw pork, such as backfat 
thickness, marbling score, and intramuscular fat con- 
tent, were usually not significant at the 5% level, 
although in some cases the correlations were of con- 
siderable magnitude (Table 4). Other correlations 
may be found when the fat content of all the lean of a 
raw pork cut instead of a muscle is used. Correlations 
of backfat thickness, marbling score, or intramuscular 
fat with tenderness of raw pork muscles as measured 
by Kramer shear were not significant. 

The relation between backfat thickness and the 
intramuscular fat content of cooked pork was signifi- 
cant at the 5 level for the anterior of the longissimus 
dorsi muscle but not for any of the other muscles 
(Table 5). Correlations of backfat thickness with 
tenderness scores for cooked pork were not significant ; 
those with juiciness scores for the anterior of the 
longissimus dorsi musele and the semitendinosus mus- 
cle of ham were significantly greater than zero at the 
5% level. 

The degree of marbling in the raw longissimus dorsi 
muscle between the 10th and 11th rib shows promise 


Correlation coefficients between various quality measurements on raw pork 


Backfat thickness and | Marbling score? and— 


Cut and muscle' 


score = 


Rib: Longiasimus dorsi. 
Loin: Longissimus dorsi 
Ham, butt half 

Bicepa femoria.... 

Rectua femoris... 
Ham, shank half 
Semimembranosus 


‘Outs from carcasses 
Marbling score for the raw longissimus ~si, 
* Significant at 5% level 


Marbling Intramuscular 
t 


TABLE 5 


Intramuscular 
fat and 
Kramer shear Kramer shear 


Kramer shear | ees ~ ular 


47 6 37 2 
os 66 59 25 
ol 51 23 18 
20 O4 40 


Relationships between marbling score and fat content, tenderness, and juiciness of cooked pork 


Fat content (Y) and 


Cut and muscle! 
Backfat | 


core= | 


Correlation coefficients (r) | 
Rib: Longissimus dorsi.. 0.738" O.79* | 
Loin: Longissimus dorsi... 51 | 
Ham, butt half 

Bicepa femoria....... Al 34 { 

Rectua femoris............. 59 40 | 
Ham, shank half 


Semimembranoaus.. 


Regression coefficients (b)* 
Rib: Langissimus dorsi....... 8.2 
Loin: Longissimus dorsi............... 

Ham, butt half 
Bicepa femoris....... 
Ham, shank half: 
Semimembranosus.. 


‘Outs from carcasses 
2The marbling score for the raw longissimus dorsi was used 
*b estimates average change in Y with a unit change in X. 
* Significant at 5% level. 
** Significant at 1% level. 


Marbling Fat | Kramer . 
score2 | content | shear | Backfat 


Tenderness score (Y) and | Juiciness score (Y) and 

Marbling Fat 

score? | content Backfat 


0.20* -0.74* | 0.51 | 0.85** 0.64 0.77* 
R6** —.91** AB A0 
* 32 82* 48 77* 23 46 
* OR —,.94** 53 87** 41 61 
96 5 3 42 74 

71 82 


0.54* 0.016* (.80** 2.5 
| | 
67** o21** | 1.11** 56* 
| 
-.020* 1.10* | 
| .023** | este .96** 
—.012 | | 3.0* 


—.016** 
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MILES...CLOSER TO YOUR PLANT 


new basic source of citric acid U.S.P. 
is centrally located 


Whatever you're looking for in citric acid... 
superb purity, swift service, or a reliable 
source ... there are good reasons for getting 
better acquainted with Miles Chemical Com- 
pany in the near future. 

First of all, Miles citric acid U.S.P. is pro- 
duced at a convenient Midwest location 
(Elkhart, Indiana). Rail and truck service 
in any direction...in your direction... . is 
remarkably fast. The expanded plant ca- 
pacity at Miles assures an abundant, ever- 
ready supply of citric acid which can be 
started to your receiving dock or siding with- 
in hours after your order is placed. 


What’s more, Miles citric acid is excep- 
tionally pure. Years ago Miles started its 
own production of citric to fill its needs in 
producing pharmaceuticals. So Miles pio- 
neered a unique deep fermentation process to 
yield a product meeting the most rigorous 
purity and mesh specifications. 

By purchasing Miles citric acid you, too, 
can take advantage of this rigorous control. 
We would like to talk with yo. — ut supply- 
ing _ our requirements and specifications. A 
Miles Chemical representative can be in 
touch with you within a few days after we 
receive your inquiry. Please write. 


Miles Chemical Company 
division of Miles Laboratories, Inc. 
Elkhart, Indiana 
Telephone: COngress 4-3111 
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as an indicator of the juiciness and tenderness of the 
cooked meat. The regression coefficients showed that 
there was a significant improvement of 2 to 3 points 
in the tenderness score of these muscles with an incre- 
ment of 2 points on the marbling rating scale. Juici- 
ness score increased 1 to 2 points with an increment 
of 2 points on the marbling rating scale. The correla- 
tion coefficients between marbling score and juiciness 
and between marbling score and tenderness of the 
cooked longissimus dorsi, biceps femoris, and rectus 
femoris muscles were significantly greater than zero 
at the 5% or 1% level. 

Marbling score was highly correlated with intra- 
muscular fat content of the longissimus dorsi muscle. 
Likewise, there was a positive relationship between the 
fat content of the muscle and tenderness and juiciness 
of the cooked meat. The regression coefficients indi- 
cate that with 3% more fat in the longissimus dorsi 
muscle, there was a tendency for the muscle to be more 
juicy and more tender by about 2 points. The regres- 
sion of panel scores for tenderness for pork varying 
in degree of marbling is illustrated in Figure 3. 
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Figure 3. Regression of tenderness scores for pork varying in 
degree of marbling. 


Fat content of the ham muscles, on the other hand, 
did not appear to be related to the marbling score of 
the longissimus dorsi muscle. Furthermore,- fat con- 
tent of the ham muscles was not related to the tender- 
ness or juiciness of the cooked muscles in 3 out of 4 
cases. In one muscle, semimembranosus, there was an 
increase of 1.5 to 2.5 points in tenderness and juiciness 
scores with a decrease of 3% in the intramuscular fat. 
The correlations of juiciness with moisture content 
were significant for 3 out of 4 of the ham muscles, as 
follows: Semitendinosus 0.92, semimembranosus 0.78, 
and biceps femoris 0.78. Thus, factors other than fat 
appeared to be influencing the tenderness and juici- 
ness of these muscles of cooked ham. 
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Data are being obtained on more careasses to obtain 
a more accurate estimate of the relationships of the 
various quality factors. 


SUMMARY 


An investigation of the consumer quality of raw 
and cooked pork muscles from hogs varying in fatness 
is reported. The degree of marbling in the raw lon- 
gissimus dorsi muscle between the 10th and 11th 
ribs shows promise as a means of predicting the ten- 
derness and juiciness of cooked loin and ham cuts of 
pork. Greater variations in fat content, color, and 
tenderness were noted among muscles from some 
vareasses than from others. It would appear that 
more than one muscle should be used to evaluate the 
quality of a cut because muscles vary so greatly. 
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Factors Affecting the Water Retention of Beef. Il. 
Variation in Some pH Determinants Among Eight Muscles: 


(Manuscript received July 31, 1959) 


Ox OF THE MOST IMPORTANT 
properties of meat is its capacity to retain water or 
juice, since this ability directly affects resuits in meat 
cookery, meat storage, and the manufacture of meat 
products. The ultimate object of the present aad 
other researches concerned with the factors affecting 
water retention is to develop a basis for controlling or, 
when desired, enhancing the capacity. In attaining 
this goal, a broad basic knowledge of factors in- 
fluencing water retention is required. 

In a previous report involving a comparative study 
of the properties of muscles, it was shown that the 
water retention, ultimate pH, and other properties of 
a series of eight muscles from each of a small group 
of bovine animals followed definite patterns (16).” 
The finding that variation of the properties of the 
eight museles occurred and that variations followed a 
pattern was in itself important. For the statistical 
analyses, data were grouped according to the identity 
of the muscles. Significant correlations were obtained 
between water retention and positively related com- 
ponents, including pH values, zine and fat content, 
and ratios of moisture to protein content, and nega- 
tively related components, including protein content 
and calcium, magnesium, and potassium content. Be- 
cause of the close relation observed between the pH 
and water retention of the muscles in the series, 
emphasis was subsequently given to a study of factors 
influencing the ultimate pH of the same eight muscles. 

Some knowledge of factors which contribute to 
variation of the ultimate pH of muscles or meat has 
previously been obtained. As pointed out by Bate- 
Smith (1), the differences in the ultimate pH of 
muscles and meat would appear to be attributable to 
variations in the pH of museles in vivo, in the amount 
of giveolytic activity occurring after slaughter, and 
in the amount of buffering encountered. Bate-Smith 
and Bendall (3) reported that the ultimate pH and 
the original or initial glycogen content of muscles 
were related and that content of lactic acid correlated 
with, if it was not responsible for, variations in pH. 

According to reports by Callow (4) and Lawrie 
(11), sizable residues of glycogen may be present in 


* Presented in part at the Nineteenth Annual Meeting of the 
Institute of Food Technologists, Philadelphia, Pennsylvania, 
May 19, 195%. 

"It is especially important to note that the method followed 
in selecting muscles and in analyzing results in both the 
present and previous (76) reports emphasizes variations be- 
tween the properties of muscles and excludes between-animal 
effects. 


C. E. Swift, M. D. Berman, and 
C. Lockett 


Meat Laboratory, Eastern Utilization 
Research and Development Division, 
Agricultural Research Service, United 
States Department of Agricuiture, 
Beltsville, Maryland 


muscles after the ultimate pH has been attained. 
Howard and Lawrie (9) showed that the ultimate pH 
of a series of four steer muscles varied with glycogen 
content, except that other factors determined the ex- 
tent of glycolysis and, hence, ultimate pH, if the 
muscles contained an excess of glycogen. The data 
given indicated that the latter situation occurred 
more frequently. The four muscles whose properties 
were investigated had relatively similar properties. 
Hall et al. (7), in work also dealing with muscle pH, 
explained the difference between dark and bright 
muscles, which characteristically had high and low pH 
values, respectively, on the basis of the low glycogen 
content of the former at the time of slaughter. An 
association between high pH and low content of water 
soluble protein and aldolase has been reported by 
Kronman and Winterbottom (10). 

The present investigation of pH determinants fol- 
lowed the general procedure of the first paper of the 
series and was a comparative study of the properties 
of eight muscles from several animals. Determina- 
tions of pH values, glycogen content, buffering ca- 
pacity, and total and water-soluble nitrogen content 
were involved. Experiments were also conducted to 
determine the effects of adding alkali and ATP (aden- 
osine triphosphate) on the residual glycogen content 
of some ground muscles which had attained their ulti- 
mate pH. 


EXPERIMENTAL AND RESULTS 


Animals and muscles used. Carcasses of 7 animals were ob 
tained immediately after slaughter. The 6 animals whose ear 
casses were used to provide samples for the principal series of 
analyses were 3 steers (A, B, and C, Table 1), 2 bulls (D and 
E), and a cow (F). The remaining animal, a heifer, was used 
to obtain samples for an investigation of the solubility of the 
nitrogen components of the muscles. One side was stored at 
3° C, while, from the other side, the 8 muscles used in the ex- 
periments were removed as quickly as possible. The names of 
the museles and the numbers with which they are coded in the 
present report are as follows: 1) Longissimus dorsi, 2) Psoas 
major, 3) Semimembranosus, 4) Serratus ventralis (thoracic), 
5) Rectus abdominus, 6) Semitendinosus, 7) Latissimus dorsi, 
and 8) Trapezius. Physically separable fat and connective tis- 
sue were removed. Each musele was cut into cubes and about 
16 ce in size and the cubes were thoroughly mixed. These 
operations were completed approximately 2 hours after the 
death of the animals. 

Analytical methods. Glycogen was determined by the method 
of Good, Kramer, and Somogyi (6). Determinations on fresh 
tissue from 8 muscles of each of 6 animals (A to F, Table 1) 
were begun immediately after the museles were cubed or, other- 
wise, cubes were frozen by immersion in liquid nitrogen and 
held at —18°C until analyzed 2 days later. Other glycogen 
determinations were made on samples of museles from four of 
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TABLE i 


IT. 


Glycogen and protein contents, ultimate pH values, and buffering capacity of eight beef muscles 


pH Buffering 


(ultimate) capacity 


| > »j 
Muscle | Glycogen! Protein | 
| | equiv/pH/¢ 
| 
| 


Ani Ix 
nimal | number | mg/100¢ N — 
| * 


A (steer) 1 560 21.4 5.61 
2 580 21.7 5.35 
540 22.1 5.52 | 
1 325 18.3 5.77 | 
5 515 20.0 5.85 
22.0 5.60 


B (steer) 


x 


C (steer) | 1 964 20.5 
2 165 19.3 
1106 20.9 
4 449 17.1 
5 485 20 
6 715 


x 


D (bull) | 1 809 5.45 7.89 
2 28 5.51 5.47 
R07 5.43 8.50 
4 542 5.72 3.33 
5 145 5.70 3.89 
6 457 5.46 6.73 
7 842 5.52 6.37 
439 5.62 | 4.30 
E (bull) 1 779 22.3 5.49 6.97 
2 640 21.0 5.49 6.97 
3 796 22.0 5.50 7.65 
i 440 19.5 5.73 3.72 
5 600 21.7 5.62 5.58 
6 657 21.4 5.50 7.77 
7 954 21.0 5.50 7.05 
8 540 21.1 5.70 4.36 
F (cow) 1 460 24.1 5.58 7.29 
2 106 22.7 5.62 6.49 
3 430 24.0 5.53 6.30 | 
| 4 5 21.0 6.09 76 
5 
6 
7 


x 


' Determined 2—3 hr after slaughter. 

2 Statistical significance at 10, 5, and 1% levels indicated by 1, 2, 
shown. 
* Data on psoas muscle omitted in calculations 


the animals (C, D, E, and F, Table 1); determinations were 
made on tissue ground 9-10 hr after slaughter, and on this 
ground tissue 18 hr later. The tissue was exposed to ambient 
temperatures for approximately 2 hr after slaughter and stored 
at 3°C thereafter. The caleulations of the average initial 
content of glycogen of the muscles (Figure 1) were based on 
the method used by Howard and Lawrie (9) and Bate-Smith 
(1) who ealeulated the minimum quantity of glyeogen needed 
to attain the fixed (ultimate) pH, assuming an initial pH of 
7.2 and taking the buffering capacity of the muscles into 
account. However, in the caleulation of the estimated original 
glycogen content presently reported, the quantity of residual 
glycogen determined to be present in the muscles, when the 
ultimate pH was attained, was added to the glycogen calculated 
to have been utilized in glycolysis after slaughter. 

Buffering capacity was determined on muscles from animals 
C, D, E, and F by the method described by Bate-Smith (1), 
except that 10-g samples were employed. Additions of alkali 
were made: at 15-min intervals during the titration. The de- 
terminations were made at 3-4 and approximately 28 hr after 
slaughter on ground samples prepared from cubed muscles. 
Samples of muscles aged 2 weeks were prepared by grinding 
portions of the muscles removed from the other sides of the 


from six different animals and their interrelation 


Glycogen | pH with | 
with protein protein | with pH 


0,.890+0,057*** 


0.825+0.088*** | —0.7012:0.139** 


O.518+0.208 


0.75620. 126** 


0.56920. 186* 


0.702+0.139** 


Statistical correlations? 


pH with 
glycogen® 


Buffering | 


0.754+0.111** —0,60420.190 


| 


—0.588+0,180 0. 822+0.089** 0 


0.42620.219 0.94820.027*** 0.67520.163* 


0.65420.158 0.85920, 078** 


0,920270,042*** 


asterisks, respectively: Correlations, coefficients, + probable error are 


carcasses of animals E and F, which had been refrigerated at 
3° C, dating from the day of slaughter. Buffering capacity was 
caleulated as the equivalents of alkali required to change 1 g 
tissue (in a 1:1 slurry with water) from pH 6 to 7 and is 
reported as equiv/pH/g x 10°”, 

Protein was determined as described by the Official Methods 
of Analysis, AOAC (15). Water-soluble nitrogen was deter- 
mined on water extracts of ground muscle tissue. Mixtures of 
water-tissue (1.66:1) were prepared one day after slaughter 
and allowed to stand overnight. Nitrogen was then determined 
in aliquots of centrifugally clarified supernatant fluid. Differ- 
ences in the water retention of the different samples of tissue 
were taken into aecount in caleulating the quantities extracted. 
The ultimate pH values reported were obtained with a Beckman 
Model G pH meter‘ on 1:1 mixtures of distilled water and 
ground tissue approximately 28 hr after slaughter. 

Five experiments were conducted with ground diaphragm 
museles from different animals 24, 7, and 48 hours after slaugh- 
ter as follows: To 5 g tissue (a) 5 ml water, (b) 5 ml water 


“The mention of specific trade names throughout this paper 
does not constitute endorsement of the product used over com- 
parable ones, 
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Figure 1. Average glycogen content of eight muscles at slaugh- 
ter (calculated), after 3 hours at ambient temperatures, and after 
7 and 25 subsequent hours of storage at 3° C. 


_ Content at slaughter (calculated). 
Content approximately 3 hours after slaughter. 
gs Content 10 hours after slaughter. 
BB Content 28 hours after slaughter. 


and 10 mg ATP (treatment omitted in one experiment), (¢) 
4 ml water and 1 ml .256N NaOH, and (d) 4 ml water, 1 ml 
25N NaOH, and 10 mg ATP, were added. The mixtures were 
allowed to stand overnight, and the glycogen content of the 
samples was determined. In the fourth and fifth experiment, 
the lactic acid content of the samples was also determined. All 
determinations were done in duplicate. 


RESULTS AND DISCUSSION 


As indicated in the first report of the series (16), 
variation of pH over a relatively narrow range was 
correlated directly and closely with capacity for water 
retention (r = .95). As shown by the data in Table 2, 


TABLE 2 
Average glycogen and protein content, ultimate pH values, and 
buffering capacity of eight beef muscles from six different 
animals and their relations’ 


Buffering 


Glycogen Protein | pH 
Muscle mayi00 | N (ultimate) 
1 725 22.0 5.54 7.00 
2 306 20.9 5.52 6.02 
3 782 22.3 5.49 7.53 
4 261 19.2 5.86 3.43 
5 353 21.0 5.83 4.56 
a 590 21.6 5.56 6.70 
7 668 21.6 5.56 6.60 
8 | 20.5 | 5.73 4.54 


433 
Correlations (correlation coefficients = probable error) : 
Glycogen and protein (N x 6.25) 0.856 + 0.074***® (0.794 + 
0.102**)¢ 
pH and protein (N x 6.25) —0.804 + 0.097** 
Buffering capacity and pH (based on data on 4 -1'mals) —0.982 + 
0.010*** 
pH and glycogen —0.969 + 0.017***? (—0.652 + 0.159*)* 
Statistical significance at 19, 5, and 1% levels indicated by 1, 2, and % 
asterisks, respectively. 
. Averages of 8 muscles from 6 animals, except that data on buffer 
ing capacity was obtained on only 4 animals. 
® Determined 2—3 hr after slaughter. 
* Based on averages, omitting muscle No. 2 (psoas) 


* Based on averages, including muscle No. 2 ( psoas) 
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the range of the average pH of the 8 muscles was 5.49 
to 5.86 (6 animals), which compares with the range 
5.50 to 5.79, previously reported by the authors for 
the series of muscles of another group of animals (16). 

Also in the earlier work, variation of pH was shown 
to be closely, but negatively, related to protein con- 
tent (r = —0.89). As shown in Table 2, the relation 
between pH values and the protein content of the 
muscles of the 6 additional animals, which have been 
more recently studied, was similarly inverse (r = 
—0.804). This seemingly paradoxical relationship, 
wherein pH values and water retention vary nega- 
tively with protein, although protein is the component 
assumed to be principally responsible for the water 
retention by muscle, appears to be explained by the 
relation of glycogen content to protein content of the 
muscles as noted below. 

The data in Table 2 show that the glycogen content 
of the muscles, determined immediately after slaugh- 
ter, was directly related to protein content. In view 
of this glycogen-protein relationship, the premise 
appears acceptable that protein content per se has 
been found to be negatively related to pH only becau-e 
of the close association of protein content with glyco- 
gen content, and that glycogen content alone has a 
cause and effect relationship with ultimate pH. The 
correlation of average glycogen content to average 
protein content was r = 0.794 + 0.102 when the psoas 
muscle was included, but increased to r = 0.856 + 
0.074 when data on the psoas muscle was omitted. The 
relation of average ultimate pH values to average 
glycogen content was r = —0.652 + 0.159 when the 
data on the psoas muscle were included, but changed 
ter = —.0.969 + 0.017 if the data on the psoas muscle 
were excluded. In ealeulating the results shown in 
Table 1, excluding data on the psoas muscle also im- 
proved the correlation between the ultimate pH and 
glycogen content of muscles of individual animals, but 
not that between glycogen and protein content. The 
psoas musele apparently differed owing to its partici- 
pation in the death struggle. As Bate-Smith (2) has 
previously pointed out, this tends to markedly deplete 
the muscle’s store of glycogen. The above close rela- 
tion of glycogen to protein content would probably 
not be valid under circumstances such as explored by 
Howard and Lawrie (9) in which abnormal pre- 
slaughter treatments resulted in high ultimate pH 
values. 

The average glycogen content of the 8 muscles from 
4 animals at periods corresponding to slaughter time, 
3 hr at ambient temperature, and after seven and 21 
hr of subsequent storage at 3° C is shown in Figure 1. 
The marked decrease in the glycogen content of 
muscles attaining low ultimate pH values (Nos. 1, 3, 
and 6) contrasts with the lesser decrease in those at- 
taining higher ultimate pH values (Nos. 4, 5, and 8) 
at all three designated time periods. Calculations 
were made of the average rate of glycolysis of 7 
muscles (psoas omitted) during the first 3 hours, dur- 
ing the following 7 hr, and during the subsequent 
18 hr. The range of the rates of glycolysis during the 
first 3 hr varied from 31 to 250 mg glycogen per hr, 
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FACTORS AFFECTING THE WATER RETENTION OF BEEF, II. 


the rate varying linearly with the initial (caleulated ) 
glycogen content (r = 0.880 + 0.064, P<.01). Dur- 
ing the following 7 hr the rates of glycolysis ranged 
from 29 to 59 mg glycogen per hr and were linearly 
related to the glycogen levels determined 3 hr post 
mortem (r = 0.846 + 0.085, P<.02). The rates dur- 
ing the last 18 hr were low and differences were not 
significant. These data show a direct relation between 
glycogen content and glycolytic rates. The possible 
variation in capacity of the glycolytic enzyme systems 
in the muscles is not precluded by the present results. 
As previously mentioned, variation in the aldolase 
content of different muscles has been reported in 
earlier work (10). 

Caleulations based on the estimated original glyco- 
gen content and the buffering capacity of the muscles 
indicate that muscles Nos. 4, 5,.and 8 would have 
attained ultimate pH values in the region of pH 5.49, 
the average ultimate pH of muscle No. 3, if glycolysis 
had reached completion. 

The curve in Figure 2 shows post slaughter dis- 
appearance of glycogen, based on averages of data on 
all muscles of 4 animals. Glycolysis occurred rapidly 
at first, and then at a relatively slower rate. After 
storage for 28 hr, substantial residues remained which 
were equal to approximately 20% of the estimated 
glycogen content of the muscles at zero time. 

A curve is shown in Figure 3 expressing the relation 
between average residue of glycogen (after 28 hr 
post slaughter storage) and the average pH of the 8 
muscles from four animals. The point plotted at pH 
5.52 represents the psoas muscle and, as has been 
previously indicated, glycolysis in this muscle did not 
conform to the pattern fixed by the other muscles. 
Although, for this reason, the point at pH 5.52 was 
disregarded in constructing the curve, it is shown for 
the sake of completeness. All 8 muscles contained 
residual glycogen, consequently, lack of glycogen 
would not appear to have caused cessation of glycoly- 
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Figure 2. Average content of glycogen of 32 muscles at 
slaughter (calculated), after 3 hours at ambient temperatures, 
and after 7 and 25 subsequent hours of storage at 3° C. 
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Figure 3. The relation of average residual glycogen content to 
the average ultimate pH of eight muscles. 


sis. Variation of the original content of glycogen has 
been found to be related to varying glycolytic rates. 
The content of glycogen originally present in muscles 
attaining low pH values, as well as that residual in 
such muscles (Figure 3) was larger (with the excep- 
tion of the psoas, which has been shown to be subject 
to depletion) than in those attaining high pH values. 
The added availability of substrate in muscles attain- 
ing the lowest ultimate pH values appears to be as- 
sociated with an increased rate of glycolysis in these 
muscles, causing the rates of glycolysis to vary posi- 
tively with glycogen content (and negatively with 
ultimate pH). If one or more participants in gly- 
colysis is subject to inactivation or decomposition, the 
relative rates of glycolysis and of this inactivation or 
decomposition would determine the extent of gly- 
colysis to be expected. 

The need for ATP in glycolysis has been recognized, 
dating from the work of Lohman (12). The rate of 
disappearance of ATP would appear to affect the 
extent of glycolysis inasmuch as ATP is a participant. 
The rate of pH decrease and of ATP disappearance 
has previously been shown to be closely linked in 
studies of rigor (13). As shown by the data in Table 
3, the addition of both alkali and ATP stimulated 
glycolysis, as indicated by the added disappearance 
of glycogen in samples to which these substances were 
added. The addition of ATP was necessary for pro- 
duction of lactic acid. Evidence has previously been 
presented relative to this effect of alkali addition (7). 
The evidence thus suggests that the decrease in pH 
produced during glycolysis tends to inhibit the overall 
reaction. The marked response to the addition of ATP 
in all cases, but particularly when ATP was added 
with alkali, supports the assumption that lack of ATP 
is responsible for, or at least contributes to, the cessa- 
tion of glycolysis in the muscles. 

The foregoing results indicate that glycolysis oe- 
curred at different rates in the muscles which were 
closely associated with differences in original glycogen 
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TABLE 3 


Effects of addition of alkali and ATP on residual glycogen 
content (mg/100 g) in one rectus abdominus and 
four diaphragm muscles 


Experiment! | 1 


Post slaughter age 
of tissue, hre 
Treatment? | | 
| 160 | 397 
5 ml HeO, 10 mg ATP. | 1368 | 371 aw 
4 ml 1 ml 25N 
4 mi He, ml .25N 
NaOH, 10 mg ATP... | 64am | 


20 


‘Diaphragm muscle was used in Experiments 1, 2, 3, and 5, and 
rectua abdominus in Experiment 4 

* Five grams ground tissue treated and allowed to stand overnight 
at 3° O 

* Lactic acid content, mg/100 ¢ 


content, and that glycolysis had proceeded to a dif- 
ferent extent among the muscles when the process was 
terminated. An assumption that termination was 
caused by disappearance of ATP and the inactivity of 
the ATP-dependent steps of glycolysis is consistent 
with both the present results and accepted concepts of 
glycolysis (14). 

Variations in buffering capacity would be expected 
to modify the effects of glycolysis in determining ulti- 
mate pH. As indicated by the results of measurements 
of buffering shown in Table 1, the buffering capacity 
of the museles varied by the ratio 1 to approximately 
2.5. As shown by the statistical data in Table 2, low 
buffering capacity was associated with high ultimate 
(er = —0.973 + 0.015). Consequently, buffering 
varied so as to minimize the pll differences antici- 
pated from the amount of glycolysis occurring in 
different muscles. 

Data presented in Table 4 on the changes in buffer- 
ing capacity produced by storage indicate that buffer- 
ing capacity is highest in fresh musele and declines 
somewhat during storage. The decreases observed 
were general; however, the relative buffering capacity 
of the muscles was not greatly changed. Hamm (8) 
has recently reported that the buffering capacity of 
fresh muscle is greater than that of one-day old 
muscle. Since the method used in determining buffer- 
ing capacity involved titration of water-tissue mix- 
tures, the water solubility of nitrogenous substances 
would appear to be directly associated with the buffer- 
ing afforded by the muscles. The data in Table 5 
show the relation of the solubility of nitrogenous com- 
pounds to total protein content and to ultimate pli 
values. The percentage of nitrogenous materials solu- 
ble in water was found to be direetly related to pro- 
tein content (r = 0.883 + 0.067). Consistent with the 
fact that the protein content of the series uf muscles 
has been shown to be inversely related to pH, the per- 
centage of nitrogenous substances soluble in water had 
a negative relation to pH (r = —0.866 + 0.069). The 
tendency of muscles of low protein content to contain 


“Tt has been shown that high ultimate pH is related to a low 
content of trichloracetiec acid soluble nitrogenous substances 
(4). Sinee the trichloracetie acid soluble fraction includes the 
buffers, carnosine and anserine, the low buffering associated 
with high ultimate pH values appears to be accounted for. 


TABLE 4 
Buffering capacity of fresh muscles and muscles stored at 3° C 


Buffering capacity, equiv/pH/g x 10~ 


Animal E 


Muscle 


No Animal D 


28 hours| 2 weeks Fresh 
6.15 6.97 
5.37 ? 6.97 
7.41 7.65 
3.47 2 3.72 
4.69 5. 5.58 
6.10 7.77 
7.53 § 7.05 
4.06 4.86 
5.598 6.874>* | 6.321>* | 5.: 


28 hours 


© | 
- 


nom 


* Significant at 5% level. 

1 Means of fresh, 28-hr, and 2-week old samples of both animals were 
6.796, 6.086, and 5.481, respectively, the difference between the first 
two being significant at the 5% level and the latter two at the 10% 
level. 


TABLE 5 


Total and water-soluble fraction of nitrogenous components of 
eight muscles from a heifer 


Nitrogenous components 


| 
Fraction 
soluble in 
water 
% 


Total | 


Muscle No. as protein, 


22.0 
20.1 
23.6 
16.3 
18.6 
21.3 
20.9 
18.3 


to te t 


Correlations: Total and percentage soluble in water, 
r = 0.883 + 0.067, P<.01 


pH and percentage soluble in water, 
r = —0.866 + 0.069, P<O1 


the smallest percentage of soluble components should 
tend to enhance the effect of variation of protein con- 
tent on buffering. 


SUMMARY 


A comparative study of the glycogen and protein 
content, pH, and buffering capacity of eight different 
muscles from each of seven bovine animals was con- 
ducted to investigate factors contributing to a pattern 
of differences in the ultimate pH values of the muscles. 

The results show that both glycogen and buffering 
capacity varied considerably among the muscles. 
Variation of both glyeogen and buffering capacity 
followed patterns, as has previously been shown to be 
characteristic of the series of muscles with regard to 
pH, water retention, and other properties. 

A statistically significant positive correlation was 
obtained between glycogen and protein content. 

Since the data showed that all eight muscles con- 
tained residual glycogen when the ultimate pH was 
attained, the relatively high characteristic pH of cer- 
tain. of the museles could not be simply attributed to 
a lack of glycogen. 

The content of residual glycogen was found to be 
largest in muscles attaining the lowest ultimate pH 
values. The same muscles originally contained the 
largest glycogen stores. It was found that variation 
of concentrations of glyeogen could be closely cor- 
related with rates of glycolysis, which affect the total 
glycolysis that occurred, 
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Data were presented indicating that pH decrease 
and disappearance of ATP contributed to the arrest 
of glycolysis, as is consistent with accepted concepts 
of the glycolytic process. 

A highly significant negative correlation was found 
between buffering capacity and pH. Buffering ca- 
pacity tended to be largest in muscles in which low pH 
is a characteristic. Consequently, buffering varied so 
as to minimize the pH differences anticipated from the 
amount of glycolysis occurring in different muscles. 

An explanation of the observed variation in the pH 
of the series of muscles has been advanced, namely, 
that ultimate pH varied with the amount of glycolysis 
oceurring prior to ATP disappearance and that the 
amount of glycolysis occurring during this interval 
was affected by variations in rates. This variation in 
rates has been correlated with differences in the 
amounts of original glycogen stored, but does not pre- 
clude variations in the capacity of the glycolytic 
enzyme systems in the muscles. 
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Effect of Temperature on Stability of 
Frozen Cakes: 


(Manuscript received June 12, 1959) 


Caxes ARE WELL ADAPTED to pres- 
ervation by freezing, and the practice is widely used 
by commercial bakers and homemakers. Several re- 
ports (2, 3, 4, 6, 15) attest to the relative tolerance 
that cakes have toward variations in freezing and de- 
frosting practices that are so important with bread 
and related items (2, 11). A previous report from this 
laboratory indicated that rate of freezing or defrost- 
ing had no significant effect on flavor or texture quali- 
ties of cakes, as judged by taste panels (13). Physical 
measurements on cakes held at refrigerated and frozen 
temperatures (10° and 0° F), however, indicated that 
slow changes occur in crum) firmness (12); other 
reports also indicate that cakes undergo detectable 
changes in flavor or texture during frozen storage (7, 
8, 9, 14, 16), but specific information regarding sta- 
bility of frozen cakes is scanty. The present paper is 
concerned with time periods required for detectable 
organoleptic changes to occur in each of 5 kinds of 
commercial cakes held at different refrigerated or sub- 
freezing temperatures, 


MATERIALS AND METHODS 


The cakes used for all but one experiment with yellow layer 
eakes were produced in the laboratory from commercial 
formulas selected to represent major types normally encoun- 
tered. All were relatively high-ratio or otherwise of sufficiently 
rich formulation that they would be considered as medium to 
high-quality representatives of their types. Chocolate and yel- 
low layer cakes were sealed at 14 oz of batter and were baked 
in 9-in commercial layer-cake pans. Angel food, chiffon, and 
pound eakes were baked in aluminum-foil loaf pans measuring 
8x4x2% in high. Chiffon and angel food batters were sealed 
at 8 oz and pound cake batter at 14 oz for these pans. 

Layer cakes were wrapped with heat-sealing, moisture- 
resistant cellophane, 0.0010 in thick, and then enclosed in a 
polyethylene poultry bag. Cakes baked in foil pans were 
covered with aluminum-foil paperboard laminated lids crimped 
to the pans and likewise enclosed in polyethylene to minimize 
pick-up of foreign flavors and odors. The wrapped cakes were 
placed in cold rooms maintained automatically at 10°, 0°, —10°, 
or —30° F within +2° F. Frozen cakes were allowed to thaw 
4 hours at room temperature before being used for taste-panel 
evaluations. 

Taste panel comparisons for the most part were conducted 
by means of a duo-trio test in which a labeled control sample 
and an unlabeled control were presented to the judges together 
with the sample being evaluated. Judges were asked to indi- 
eate the sample most like the labeled control and to indicate 
their preference, if any, between the two coded samples on the 
basis of softness, freshness, or other criteria.“ One experiment 


* Presented at the Nineteenth Annual Meeting of the Insti- 
tute of Food Technologists, Philadeiphia, Pennsylvania, May 
20, 1959. 

"A laboratory of the Western Utilization Research and De- 
velopment Division, Agricultural Research Service, U. 8S. De- 
partment of Agriculture. 

*A preference is reported only when there was a sig ~‘ficant 
number of judgments favoring one sample. 


James W. Pence and 
Marjorie Heid 


Western Regional Research Labora- 
tory,” Albany, Calif. 


with yellow layer cake was conducted using a rank method of 
comparison in which both a hidden and a labeled control sample 
were used. . 

Control samples for the various comparisons were fresh un- 
frozen cake 4 hr after baking, unfrozen cake held 24 hr at 
room temperature after baking, or frozen cake held at the lower 
of any 2 temperatures being compared. 

Significance of results in the ranking tests was determined 
by analysis of variance applied separately to each set of com- 
parisons. The Dunean multiple range test (5) was used for 
comparisons of the mean ranks in each set. For the duo-trio 
method, significance of results was caleulated by a chi-square 
method deseribed by Boggs and Hanson (1) and applicable to 
paired difference tests. Statistically significant differences were 
not accepted for termination of experiments until the selected 
probability level (5% point) was exceeded in at least two 
successive weekly comparisons. 

Taste panels were composed of 10 to 15 laboratory and office 
workers selected for consistency of detection of differences in 
flavor and texture of the kinds of cake with which they were 
trained. Two panel sessions were conducted for each time 
period for each temperature. Judges were given separate sets 
of samples’ for flavor and for texture appraisal. Texture dif- 
ferences undoubtedly influenced flavor judgments, but we have 
not been able to devise a method to avoid this bias. 

As difficulty is often encountered in obtaining numbers of 
eakes of satisfactory uniformity (1/0, 12), precautions were 
taken to minimize the influence of this factor. Available labora- 
tory facilities permitted baking of from 12 to 20 cakes or layers 
from a single batch of batter. Cakes from each batch were 
therefore coded and placed in designated cold rooms so that 
later comparisons would be made only between cakes from the 
sume batters but exposed to different temperatures. Selection 
of cake pairs was otherwise randomized as much as possible. 
Particular care was taken to avoid use of freshly baked control 
eakes that differed from the stored cakes in volume or in visible 
erumb-grain characteristics. Comparisons occasionally were re- 
peated and a few times results were discarded completely when 
no opportunity existed to repeat a given comparison with 
acceptable control cakes. 


RESULTS AND DISCUSSION 


Yellow layer cakes. The initial experiment with 
yellow layer cakes was conducted with commercially 
produced cakes. Samples stored at —30° F were used 
as controls, because facilities were not available at that 
time to produce freshly baked control cakes when 
needed. Rank comparisons were made at weekly inter- 
vals using separate samples for flavor and texture 
characteristics. Results obtained for a 14-week experi- 
ment are shown in Table 1. 


TABLE 1 
Time in weeks to first consistent significant difference (5% point) 
between yellow layer cakes exposed to different temperatures 


Comparison Texture 


10° vs —30° F 


—10° vs —30° F 
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In only about half of the comparisons were signifi- 
cant differences evident by the end of the 14-week 
experimental period. Sensitivity of the panel to dif- 
ferences in texture or in flavor varied in such a way 
that neither appeared to be the more reliable index 
of significant change. Samples exposed to 10° F were 
distinguished from samples held at lower temperatures 
in an order consistent with the difference in tempera- 
ture. A similar consistency was found for texture 
differences. In general, little advantage is gained by 
holding yellow layer cakes at temperatures below 
0° F. 

After facilities became available for production of 
cakes in the laboratory, a second experiment was 
conducted with yellow layer cakes produced by the 
commercial formula for the cakes used in the first 
experiment. The duo-trio test was used in an effort to 
improve the sensitivity for detection of differences 
between the frozen cakes and to permit direct com- 
parisons with fresh cakes. In this experiment, only 
10° and — J° F temperatures were used. Results are 
summarized in Table 2. 


TABLE 2 


Time in weeks to first significant difference (5% point) between 
yellow layer cakes exposed to different temperatures when 


Fresh 2 

Neither | 5 Neither 

—30° F —30° F 
control | control 


Differences significant at the 5% point appeared 
most quickly with regard to texture when the frozen 
cakes were compared with fresh cakes. In confirma- 
tion of the first experiment, however, neither factor 
was much more sensitive when the two frozen cakes 
were compared with each other. The 9 weeks required 
for reliable differentiation between the frozen cakes 
(10° versus —30° F) confirms the earlier results. 
From the second week onward, the panel consistently 
preferred the cakes held at —30° F. 

Cakes stored at 10° F were distinguished from fresh 
cakes on the basis of texture within two weeks; at 
—30° F, 6 weeks were required. At the higher tem- 
perature, the panel consistently preferred the fresh 
samples, whereas, at the lower temperature, a clear 
cut preference di¢ sot develop for either the frozen or 
fresh cakes throughout the 10-week duration of the 
experiment. 

Changes in texture of yellow layer cake included an 
easily discernible loss of crumb resiliency. For exam- 
ple, as time increased, samples of crumb showed a 
declining ability to recover their original shape after 
deformation by finger pressure. At temperatures of 
0° F and below, the crumb seemed gradually to be- 
come softer. It also showed an increasing degree of 
gumminess or pastiness when eaten. At 10° F, these 
changes did not occur. Rather, the crumb became 
progressively firmer and harsher. 


The principal change in flavor and aroma was a 
gradual decline in intensity of vanilla and other sub- 
stances contributing to the organoleptic characteristics 
of fresh cakes. Eventually, the cakes tasted flat and 
little more than salty-sweet. No characterizable stale 
or other off-flavors were observed. 

Chocolate layer cakes. The experiments with choco- 
late layer cakes were quite similar to the second series 
of experiments conducted with yellow layer cake 
except that temperatures of 10°, 0°, —10°, and —30° F 
were used. Freshly baked cakes served as controls. 
In addition, cakes held at 10° F were compared with 
cakes held at —10° F, as representing the extremes of 
temperature commonly encountered in retail bakery 
and home freezing practice. Results are summarized 
in Table 3. 


TABLE 3 


Time in weeks required for first significant differences (5% point) 
between cakes exposed to different temperatures and freshly 
F 


Flavor 
Comparison 
Time Preference i Preference 
Chocolate layer 
‘ vs Fresh Neither Neither 
Neither i Neither 
Frozen | Frozen 
Frozen | 2 Neither 
—10° F —10° F 


0D 


Fresh | Fresh 
Fresh Fresh 
Fresh . Fresh 
Fresh § Fresh 
-10°F | —10°F 


‘vs Fresh 
vs Fresh............. 
ve Fresh.......... 4 
F vs Fresh........... 
F vs —10° F........... 
Angel food 
10° F vs Fresh............. 
0° F vs Fresh 
—10° F vs Fresh............. 
—30° F vs Fresh 
10° F vs —10° F........ 


Neither 
—10° F | 


orto 


1 Unavoidable circumstances prevented evaluation of cakes held at 
0° F for two weeks. 


At 10° F, significant differences in both texture and 
flavor were present by the end of the first week. Two 
weeks or more were required for the same degree of 
difference to occur at 0°, —10°, and —30° F, although 
significant differences were found at the end of one 
week in cakes stored at —10° F. Unavoidable cireum- 
stances prevented evaluation at 2 weeks of the cakes 
stored at 0° F so that the advantage shown for this 
temperature is probably not real. Significant differ- 
ences probably would have been found if tests had 
been run after 2 weeks. Cakes exposed to 10° and 
—10° F were not reliably distinguished from one an- 
other until the fourth week, by which time a definite 
preference had also developed for the cake held at the 
lower temperature. The failure of the judges to 
demonstrate a consistent preference for the freshly 
baked cakes is a noteworthy feature, indicating that 
whereas detectable changes in flavor or texture had 
occurred, the changes were not necessarily regarded 
as objectionable. 

As with the yellow layer cakes, an apparent soften- 
ing and more moist-seeming condition of crumb de- 
veloped gradually at 0° F or lower. Observations on 
softening were not consistent, however. Cakes held 
at 10° F became somewhat firmer and harsher. Many 


; compared with each other and with fresh cakes Ch 
Comparison 
4 Time Preference | Time | Preference | 
—30° F vs Fresh............... >10 J 
10° ve —B0° } 10 1 | Fresh | 1 Fresh 
| Fresh 2 Fresh é 
—- Fresh 2 Fresh 
; Neither 
-10° F 
4) 
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of the judges commented favorably on a ‘‘more 
chocolaty’’ change in flavor of the frozen cakes during 
the relatively short storage periods used. No definite 
decline or change in character of aroma or flavor was 
discerned, in contrast to results with yellow layer 
cakes held for substantially longer periods. A num- 
ber of the judges also commented that the crumb of 
the frozen cakes seemed to become darker and ‘‘ more 
chocolaty’’ in appearance. 

Chiffon cakes. Experiments on chiffon cakes were 
conducted in the same manner and at the same tem- 
peratures used for chocolate layer cakes. On a very 
general basis, chiffon cakes seemed to be benefited 
more by temperatures below 0° F than were the layer 
cakes (Table 3). Preference ratings generally favored 
the control cakes by a wide margin as soon as differ- 
ences became significantly detectable. 

Changes in texture seemed to be similar for all tem- 
peratures used, in contrast to layer cakes in which 
firming occurred at 10° F but not at lower tempera- 
tures. This difference may be accounted for by the 
fact that the nominal freezing point of chiffon cakes 
is about 16° F, whereas layer cakes freeze at 5° F or 
lower (13). 

Texture changes noted were a loss of resiliency by 
the erumb and an increasing crumbliness and harsh- 
ness of texture that was characteristic for this type of 
cake, Flavor changes were similar to those for all the 
cakes, namely, a slow decline in intensity of flavor and 
aroma characteristic of freshly baked cake to yield an 
increasingly bland or predominantly sweet product. 
No stale or off-flavors were noted. 

Angel food cakes. The experiments with angel food 
cakes were conducted at the same temperatures and 
in the same manner as those for the chocolate layer 
and chiffon cakes. Results, again, are summarized in 
Table 3. At —30° F consistently significant differ- 
ences in texture did not appear within the 8 weeks of 
comparisons possible before the supply of stored cakes 
became exhausted. The stability of frozen angel food 
cakes at —30° F, in relation to their stability at all 
the higher temperatures, was improved to a greater 
extent than found for any of the other cakes. 

Changes in texture were characterized by a rela- 
tively rapid loss of the unique toughness of the very 
soft crumb of freshly baked angel food cakes. Dur- 
ing the early weeks, a number of judges commented 
favorably on the increased tenderness of the crumb. 
Later, however, this change became distinctly un- 
desirable, resulting in a crumb that tended to be 
breadlike. Flavor changes were similar to those of 
other cakes and consisted mostly of a slow decline of 
flavor and aroma intensity. The flavor of salt residues 
(sodium chloride, potassium acid tartrate) became 
progressively more prominent than seems to be true 
for the salt residues in the other types of cake. 

Pound cakes. Experiments with pound cakes were 
slightly different from those with the other cakes. The 
effect of —30° F was not studied, and cakes held at 
10° F were compared with cakes held at 0° F, as well 
as with the freshly baked controls. 

' At all of the temperatures, significant differences in 
both flavor and texture between the stored cakes and 


fresh controls were reported by the taste panels upon 
the occasion of the first comparisons, which were after 
only four days in some cases and after one week in 
the others. This was expected for comparisons be- 
tween frozen cakes and fresh cakes, in view of the 
previous demonstration that the mere act of freezing 
firms pound cakes sufficiently to permit reliable dif- 
ferentiation from fresh cakes (13). With cakes held at 
10° and 0° F and compared to each other, however, 
significant differences in texture were also found after 
only one week. Flavor differences were significant at 
the 5% point after one week. Very likely, the easily 
distinguishable differences in texture after such short 
periods strongly influenced the flavor judgments by 
the panels. 

These results would seem to indicate that pound 
cakes do not freeze well, but this is not necessarily so. 
After 5 weeks at 0° or —10° F, the taste panels were 
no longer able to distinguish reliably between the 
frozen cakes and fresh cakes or between the frozen 
cakes held at these temperatures. This suggests that 
a favorable change in texture oceurs after a few weeks 
at sub-freezing temperatures. (This possibility is be- 
ing investigated in separate experiments to be reported 
later.) Cakes held at 10° F do not show this improve- 
ment, possibly because the nominal freezing point of 
the pound cakes appears to be about 2-3° F (13). 

The texture of pound cakes normally is much more 
dense and compact than those of other cakes, so that 
inereased firmness may not influence acceptability 
very much. Early changes in texture were a rapid 
loss of crumb resiliency (which is only of a low order 
in freshly baked cakes) and a rapidly increasing 
crumbliness and mealiness. It is possible that the lat- 
ter changes result in a more tender, softer seeming 
crumb without real differences in crumb compressi- 
bility. Flavor changes were generally similar to those 
of the other cakes. 

Comparisons with day-old controls. Because most 
of the stability evaluations were made using freshly 
baked cakes, the results are somewhat unrealistic with 
regard to practical considerations. A limited number 
of further comparisons were therefore made using 
unfrozen control cakes that had been stored 24 hours 
at room temperature; day-old cakes are widely con- 
sidered as still relatively fresh. A second reference 
point woukl thereby be furnished for orientation of 
commercial practice. 

A number of each of the 5 types of cake were stored 
at 0° F for periods approximately equal to those that 
had been found to be required to produce significant 
differences from freshly baked control cakes. Com- 
parisons were then made with unfrozen cakes that 
had been stored approximately 24 hr at room tempera- 
ture after baking. 

Although significant differences were detected be- 
tween freshly baked yellow or chocolate layer cakes 
and similar cakes stored approximately a month at 
0° F, no clear preference for either fresh or stored 
cakes was expressed by the taste panels. The cakes 
stored for this length of time at 0° F, however, were 
quite clearly superior to the day-old cakes (Table 4). 
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Proved Safe. Foods containing beta 
carotene have been consumed for thou- 
sands and thousands of years, but 
Roche did not market its beta carotene 
until it had been tested and tested and 
tested again over a long period of time 
for acute and chronic toxicity. Such 
tests clearly demonstrated that Roche 
beta carotene is safe. Remember: beta 
carotene is one of nature’s own coloring 
agents. It belongs in food. 


No Coal Tar Color. Roche beta caro- 
tene is not a coal tar color! Beta 
carotene Roche does not contain coal 
tar! Beta carotene Roche is not in any 
way derived from coal tar! No coal tar 
constituent is introduced into the prod- 
uct during the Roche manufacturing 
process. Made from citral obtained 
from lemongrass oil and other natural 
products, and produced by carefully 
controlled scientific processes, Roche 
beta carotene is identical chemically 
and biologically (as provitamin A) with 
bets carotene contained in vegetables 
and other foods. 


Order Roche Beta Carotene. Five con- 
venient forms are available from Roche 
to suit your particular products and 
conditions: 

@ Beta Carotene and Vitamin A Blends 


in Vegetable Oil 


@ Beta Carotene Blends in Vegetable 
Oil 
@ 24% Beta Carotene; Semi-Solid 


Suspension 


@ 30% Beta Carotene; Liquid Sus- 
pension 
NEW! Dry Beta Carotene Beadlets, , 
Type 2.4-S Water-Dispersible 


SURE- PURE 


YELLOW TO ORANGE me. 


Nutley 10, New Jersey 
NOrth 7-5000 


New York City —OXford 5-1400 
in Canada: Hoffmann-La Roche Lid., 1956 Bourdon 
Street, St. Lovrent, Montreal 9, P. Q. 


Trademark: Roche* 
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Selling 


Colored 


with New OMY Sate 
Beta Carotene Beadlets 


On additi 
WATER-DISPERSIBLE (Type 2.4-S, Water-Dispersibie) 


. Better, because .. . Water-Dispersible, Fast — Roche Dry Beta Carotene Beadlets 
(Type 2.4-S) are almost instantly dispersible in water and fruit juices (see 
illustration). A clouded effect similar to that produced by fruit insolubles is 
contributed. The bland-tasting beadlets have good stability. 


. Better, because . . . Edible, Free-Flowing Beadlets — Tiny droplets of beta caro- 
tene are enclosed in dry, edible, free-flowing, water-dispersible Beadlets. The: 
standardize the color of such foods as: 
Fruit juices * Cheese * Confections 
* Fruit drinks * Eggnog * Egg yolk products 
* Juice concentrates * Gelatin desserts * Creamed foods 
after 10 seconds * Meiiorine + Dessert toppings * Soups 
WATER-DISPERSIBLE i 
* Baked goods * Puddings * Other foods having 
a water base 
ee . Better, because ... Absolutely; Safe — Beta carotene Roche is the pure, man-made 
“duplicate” of the product which nature has widely distributed in the vegetable 
foods we human beings have been eating for thousands of years. 


. Better, because . . . Colors Easily Standardized — Color is easily standardized 
from yellow to orange depending on the amount of the Beadiets used. 


. Better, because . . . Vitamin-A-Potent -—- Each gram of the Type 2.4-S Beadlets 
a are | provides approximately 40,000 U.S.P. units of vitamin A activity. 


6. Better, because ... Mesh Sizes Varied — The Roche beadlet particles represent 
a combination of commercial 30 to 80 mesh material. 


after 45 seconds 
WATER-DISPERSIBLE OTHER FORMS OF ROCHE BETA CAROTENE PRODUCTS IN VEGETABLE OIL 


a Widely popular for use in certain oil-base foods, these are: 30% Beta Carotene 
"ciate: litt Liquid Suspension + 24% Beta Carotene Semi-Solid Suspension + Biends of Beta 
Carotene and Vitamin A + Blends of Beta Carotene to specified dilutions. 


Ask your Roche salesman or write to the Vitamin Division for free samples. 


VITAMINS COME RIGHT FROM ROCHE 
vitamin division HOFFMANN-LA ROCHE INC. Nutley 10, N. J. 


In Canada: Hoffmann-La Roche Ltd., 1956 Bourdon Street, St. Laurent, Montreal 9, P. Q. 
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TABLE 4 


Time in weeks to first significant difference (5% point) between 
cakes held at 0° F and fresh or day-old unfrozen cakes 


Fresh control Day old control 
Cake type 
Time Preference Time Preference 

-| (4)? Neither Frozen 

Chocolate layer.... : Neither f Frozen 
Fresh y | Day-old 
Angel food. Fresh Day-old 
| | Fresh Day-old 


! Estimated from results in Tables 1 and 2. 


Chiffon cakes stored at 0° F for one week were clearly 
inferior to freshly baked cakes but at least as good 
as day-old unfrozen cakes until the end of the second 
week. Comparable periods for angel food cakes were 
2 and 3 weeks, respectively. As noted previously, 
freshly frozen pound cakes are immediately inferior 
to unfrozen fresh cakes. After approximately 5 weeks 
at 0° F, however, they were no longer judged superior 
to the day-old cakes. 

Despite the relatively short periods required for 
demonstration of significant changes between even 
day-old cakes and frozen cakes held at 0° F, it must 
be clearly recognized that the quality of the frozen 
cakes is still quite high. Preference ratings, especially 
in such relatively small numbers as obtained in the 
present study, must be interpreted with caution. 
Moreover, differences clearly discernible under more 
or less ideal experimental conditions are often un- 
detected in commercial practice. In other words, the 
time limitations on quality observed in the present 
study are possibly a little austere and could be 
liberalized somewhat in translation to trade practices. 
Nevertheless, it is clearly evident that soft cakes are 
not as immune to quality deterioration during frozen 
storage as might be assumed from their tolerance to 
variations in rate of freezing or defrosting. Careful 
consideration must always be given to many factors 
when freezing is applied to cakes commercially, and 
each type of cake should be considere| separately. 


SUMMARY AND CONCLUSIONS 


Stability at several temperatures was determined 
for frozen yellow layer, chocolate layer, angel food, 
chiffon, and pound cakes by means of taste panel com- 
parisons with freshly baked and day-old unfrozen 
cakes, 

Texture changes in the frozen cakes were generally 
detected before changes in flavor. Principal texture 
changes were loss of original crumb resiliency and 
increases in crumbliness and harshness. Each type of 
cake exhibited texture changes of a somewhat charac- 
teristic nature. Flavor declined gradually to yield 
increasingly bland products. No characterizable stale 
or off-flavors were encountered. 

Yellow and chocolate layer cakes exhibited rela- 
tively good stability at 10° F and greatly improved 
stability at 0° F. However, littie gain in stability was 
obtained at —10° and —30° F. Layer cakes seemed to 
soften and become more moist at 0° F or below. This 


apparent softening eventually deteriorated into an 
unacceptable gumminess or pastiness. Layer cakes 
were by far the most stable of the cakes studied. 

Pound cakes at temperatures of 0° F and below 
very rapidly developed differences in texture but the 
initial loss of resiliency and increased firmness later 
appeared to become overshadowed by increased te.- 
derness as the cake became more crumbly. 

All types of cake showed highly significant differ- 
ences from freshly baked cakes within four weeks at 
0° F. Even after significant changes had occurred in 
the frozen cakes, however, their quality was still quite 
good. In all cases, they were superior to day-old un- 
frozen cakes. 
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Maxy FOOD PRODUCTS are cooked or 
processed in hot fat. This process is sometimes termed 
“deep fat cooking.”” illy three coincidental effects 
are produced by deep fat cooking: (1) The process of 
cooking per se, Le. causing the chemical changes to 
occur that convert the product from its natural raw 
state to a cooked product; (2) the evaporation of 
moisture from the produet, and (3) the absorption of 
fat into the produet, which usually adds a desirable 
flavor, The relative importance of these three sepa- 
rate functions varies with the. product. Among the 
hore widely accepted deep fat cooked products are 
potato chips, French fried potatoes, doughnuts, fish 
sticks, fried chicken, diced meat patties, edible nuts, 
fried fruit pies, corn meal items such as ** Fritos”” and 
Tush Puppies.”’ 

Potato chips form probably the largest volume food 
item processed by deep fat cooking. Potatoes have a 
very high water content, with approximately 17% 
potato solids to 83° water. In the cooking of potato 
chips there is a very high heat demand to supply the 
latent heat of vaporization to boil off the large amount 
of water. As 100 Ib of potatoes will yield approxi- 
mately 17 ib of potato solids, it is obvious that 83 Ib 
of water will have to be evaporated, which means that 
approximately 83,000 Btu's must be made available 
in order to produce 17 lb of potato solids. The fat 
content of potato chips will) vary from 38-42%. 
Therefore, the fat absorbed by the chips becomes an 
important food component and also contributes sub- 
stantially to the flavor. The amount of heat required 
to cause the chemical change necessary to cook the 
potato is relatively small compared to the total heat 
load, 

The opposite condition obtains when cooking edible 
nuts, such as pecans, peanuts, ete. Very little mois- 
ture is vaporized because the initial moisture content 
of the product itself is low. Due to the high fat con- 
tent of the produet, little or no change occurs in the 
fat content; therefore, the major function of the im- 
mersion of the product into the hot cooking fat is to 
cause the chemical changes required in’ order to 
actually cook the product. Between these two ex- 
tremes, there are many combinations of heat load 
demand in deep fat cooking. 

Regardless of whether or not a considerable pro- 
portion of the fat is absorbed by the material being 
cooked, the essential funetion of deep fat cooking is 
to supply heat to the produet at a rate, under con- 
trolled temperature conditions, that produces the best 
over-all results. As the product absorbs heat from the 
cooking fat, it is necessary to continuously replenish 


the heat given up by the fat. 


* Presented at the Nineteenth Annual Meeting of the Insti 
tute of Food Technologists, May 19, 1959, Philadelphia. 


Heat Transfer in Hot Fat Cooking: 


Horace L. Smith, Jr. 


Horace L. Smith, Jr., Inc., 2416 West 
Cary Street, Richmond 20, Virginia 


Within the range of practical and economical 
processes, we can consider that heat is to be trans- 
ferred to the fat from a heated surface with which the 
fat is in direct contact. The rate at which heat is 
transferred follows the laws of conventional heat 
transfer engineering. These laws show that the rate 
of heat transfer varies with the difference in tempera- 
ture between the hot surface and the fat and also 
with the rate at which the heated film of fat is re- 
moved from the hot surface and replaced with a film 
at lower temperature. There are many other factors 
which enter into the equation for over-all heat trans- 
fer rates, such as thermal conductivity of the hot 
surface material, thermal conductivity of the fat, 
viscosity of the fat, ete. 

Cooking fats are susceptible to heat damage, and 
this damage occurs at an increasing rate as the tem- 
perature of the fat is increased, The degradational 
changes occurring in cooking fats exposed to elevated 
temperatures are (1) hydrolysis, (2) polymerization, 
(3) stability, (4) discoloration, and (5) flavor. Hy- 
drolysis involves the splitting of the fat into its 
component fatty acids and glycerol. Fresh shorten- 
ings usually contain less than 0.10 free fatty acid, 
but if the fat is heat-damaged the free fatty acid con- 
tent may reach 5%, which is very undesirable. As the 
smoke point of the shortening is inversely propor- 
tioned to its free fatty acid content, the high free fatty 


acid value causes excessive smoking. 


DISADVANTAGES OF THE CONVENTIONAL 
METHOD 


The conventional method of deep fat cooking: re- 
quires a carbon or stainless steel tank, kettle or vat to 
contain the cooking fat, with a gas or oil-fired furnace 
immediately beneath it. The disadvantages of this 
arrangement are obvious. The most important are (1) 
insufficient heat transfer surface requiring a large 
temperature difference in order to transfer the re- 
quired heat load through the relatively small area 
of heat transfer surface available; (2) destructively 
high film temperatures in the film of fat in contact 
with the heating surface; (3) lack of proper tempera- 
ture control due to the large thermal flywheel capacity 
of the furnace refractories which continue to radiate 
heat for a prolonged time after the burners have been 
turned off; (4) extremely low thermal efficiency due 
to furnace volume usually being too small, therefore 
the heat release rate per cubie foot of furnace is far 
too high for efficient combustion. This condition cou- 
pled with the inadequate area of heat transfer surface 
results in stack temperatures sometimes reaching more 
than 1,600° F; (5) the fire hazard of having the 
heater in the immediate vicinity of combustible cook- 
ing fat. This is a serious handicap, as evidenced by 
the many plants that have been destroyed by acci- 
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dental ignition of cooking fat by the heater, and (6) 
the physical discomfort and poor working conditions 
in the food preparation area caused by the proximity 
of the high heat capacity heater in the work area. 


THE SMITHERM METHOD 


The Smitherm method of indirect heating of cooking 
fats was developed in order to eliminate the inherent 
defects in the conventional method. Essentially, the 
Smitherm process requires a heat generator with a 
combustion chamber of adequate proportions to pro- 
vide heat release comparable to the best modern prac- 
tice in boiler design. The heat transfer, or absorbing 
surface, in the generator is composed of steel tubes or 
pipes through which is cireulated a high-boiling liquid 
heat transfer material. 

There are other methods of indirect heating of the 
cooking fat, such as steam, Dowtherm or aromatic oils 
Steam is obviously the most convenient and univer- 
sally accepted source of heat for most industrial 
problems but in order to obtain the required tempera- 
ture it is necessary to use very high steam pressure, 
around 400 pounds gage pressure. This is far beyond 
the range of industrial steam boiler plants, therefore, 
steam has been discarded as being impractical. Dow- 
therm in the vapor phase does provide a high tem- 
perature but any heating media used in the vapor or 
gas phase presents difficulty of control, condensate 
return systems, et cetera, that add to the complexity 
ef the system and seriously reduce the flexibility of 
operation. Dowtherm vapors are very difficult to con- 
fine because, due to the low viscosity of the Dowtherm 
gas, it is practically impossible to keep a system leak 
tight. Aromatie oils have a high boiling point and 
from this viewpoint they are acceptable, because they 
can be used at atmospheric pressure. Both the aro- 
matice oils and Dowtherm have serious disadvantages 
in that they are flammable: if a leak should occur in 
the heater or boiler a serious fire could result. The 
aromatic oils have one more disadvantage in that 
scale or carbon formation can occur in the boiler or 
heater tubes due to excessive or local overheating. 

The transfer liquid is pumped through the shell 
side of a conventional shell and tube heat exchanger 
and returned to the generator. The fat is removed 
from one end of the cooker by means of a suitable 
pump and circulated through the tubes of the shell 
and tube heat exchanger and then returned to the 
opposite end of the cooker. Although any high boiling 
heat transfer liquid may be used in the heat gener- 
ator, it has been found that Aroclor 1248, a chlori- 
nated biphenyl, is the most satisfactory material 
presently available. It is nonflammable, low in cost, 
has a low viscosity at operating temperatures, is non- 
corrosive, and has reasonably good heat transfer 
physical properties. 

The heat generator is operated as an open vented 
system with an open expansion tank located above the 
highest point in the system and connected to the suc- 
tion side of the circulating pump. This arrangement 
is similar to a foreed hot water residential heating 
system and is made possible by the high boiling point 


of the heating liquid. Figure 1 shows a conventional 
potato chip cooking machine, and it is to be noted 
that the furnace gases have little opportunity to trans- 
fer heat to the bottom of the kettle. The hot refractory 
furnace lining may give off heat at a rate of 50,000 
Btu/sq/ft/hr. Therefore, a furnace having 75 sq ft 
of hot face surface will radiate energy at a rate of 
over 3,000,000 Btu/hr. It is obvious that any form of 
temperature contrel that would only change the rate 
of flow of fuels through the burner would have little 
or no effect in controlling temperature in the cooking 
fat within the time intervals required for aceurate 
temperature control. 


Figure 1. Conventional potato chip cooker. 


A DIRECT-INDIRECT HEATING METHOD 


In an attempt to eliminate some of the operational 
hazards and disadvantages of direct-fire method of 
heating cooking fats, a ‘‘direct-indirect’’ method has 
been developed. This consists of a boiler or heater 
through which is circulated the cooking fat from the 
kettle through the heater and back to the kettle. This 
does remove the fire hazard danger from the cooker 
but does not reduce the possible damage to the cook- 
ing fat because the fat is circulated through the boiler 
tubes and is subjected to direct heat of the furnace. 
As the cooking fat itself is highly flammable, this also 
creates an additional fire hazard. 

Figure 2 shows in simplified form a conventional 
Smitherm potato chip cooker. It is to be noted that, 
although this drawing only shows one cooker supplied 
by one heat generator, any number of cookers can be 
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Tigure 2. A conventional Smitherm potato chip cooker. 
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operated from one common heat supply system, and 
each cooker can be operated at its own controllable 
temperature, regardless of the operating temperatures 
of the other cookers. 

Potato chips have been used as a typical example 
because they are produced in large volume. Two of 
the requirements of cooking potato chips are that (1) 
the temperature of the fat entering the cooker must be 
held to any preset temperature and best results are 
obtained when this temperature is held within very 
narrow limits, and (2) that a predetermined tempera- 
ture gradient be maintained throughout the length of 
the cooker. Both of these values are influenced by the 
variety and specific gravity of the potatoes processe 1. 
A typical example is an inlet temperature of 360° iF 
and an exit temperature of 320° F, 

Figure 2 shows an arrangement in which the heat- 
ing liquid is circulated through the heater, then 
through the shell side of the heat exchanger and _ re- 
turned to the heater. Acceptable values for tempera- 
ture of the heating liquid would be 425° F both for 
leaving the heater and for entering the heat  ex- 
changer to supply heat to the cooking fat circulated 
through the heat exchanger, and 400° F for returning 
to the liquid heater. 

In order to control the temperature of the fat enter- 
ing the cooker, a temperature sensing element is lo- 
cated in the cooker at the infeed end, and this element 
acts through a conventional temperature controller 
to continuously adjust a three-way modulating, or 
mixing, valve with the function of permitting some of 
the cooking fat to pass through the tubes of the heat 
exchanger and some of it to bypass the exchanger. 
The resulting mixture reaches a temperature called 
for by the setting of the temperature controller. 

In this system, the temperature of the heating 
liquid in the shell side of the heat exchanger remains 
practically constant and the cooking fat temperature 
is controlled by the ratio of fat that passes either 
through or around the exchanger. In order to main- 
tain the preset temperature gradient or temperature 
drop throughout the length of the cooker, a second 
temperature sensing element is placed in the cooker 
near the exit, and this in turn controls the volume of 
cooking fat that enters the cooker. If the rate of raw 
potato slices entering the cooker is increased or de- 
creased, the demand for heat is immediately changed 
in the same ratio. Therefore, to maintain a fixed exit 
temperature, more fat must be passed through the 
kettle when the rate at which raw potatoes are fed into 
the kettle is increased. The result of this controlled 
combination is that regardless of fluctuation in rate 
of feeding product into the cooker, the inlet and exit 
temperature of the cooking fat always remains at the 
predetermined values. 


A MODIFIED CONTROL CIRCUIT 


Figure 3 shows a modification in the control circuit 
that has advantages over the previously mentioned 


control cireuit for some conditions and products. The 


major difference is that all of the cooking fat passes 
through the tubes of the heat exchanger, therefore 
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Figure 3. Modified control circuit: all cooking fat passes 
through the tubes of the heat exchanger. 


maintaining a high and uniform velocity of fat. This 
prevents the settling out of fines or any other material 
that might have a tendency to settle out in the heat 
exchanger, with a reduction in velocity of the fat. 

Temperature control of the fat is obtained through 
by-passing the heating liquid around the heat ex- 
changer. The two important differences are that 
under light load conditions the average temperature 
of the heating liquid in the heat exchanger is much 
lower than it would be under conditions shown in 
Figure 2 for the same load and that under light load 
the temperature of the fat leaving the heat exchanger 
is the same as the temperature of the fat entering the 
cooker. Whereas, under conditions shown in Figure 
2, the temperature of the fat leaving the heat ex- 
changer could approach the temperature of the heat- 
ing liquid, which would be much higher than the tem- 
perature of the fat after it passes through the three- 
way mixing valve. Theoretically the control circuit 
shown in Figure 3 would introduce a time lag in con- 
trol due to the thermal flywheel capacity of the heat- 
ing liquid in the heat exchanger, but in practice this 
has not proved to be important thus the advantages 
of this method far more than offset the theoretical 
disadvantage. 

Figure 4 shows another modification in detail of the 
Smitherm process. This alternate detail of construc- 
tion of the kettle provides additional heat for the 
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Figure 4. Showing jacketed spaces, a part of the kettle itself, 
through which the heating liquid is circulated. 
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D&O DRY SOLUBLE SEASONINGS give to a food 
product that unmistakable added touch that says clearly 

Our 161st Year of Service “tailor-made”. Consult D&O. 


DODGE OLCOTT, INC. 


—— —<> 180 Varick Street * New York 14, N. Y. 


Soles Offices in Principal Cities 
ESSENTIAL OILS * AROMATIC CHEMICALS * PERFUME BASES © FLAVOR BASES * ORY SOLUBLE SEASONINGS 
S6A 


\ 
| ~ vig rs 


You're sure... when 

it's a “chip” off the 
It looks like powder, but it's real Kraft cheese —natural, aged cheese—in dry form. 
Always of Kraft quality, always of uniform fiavor without seasonal variations! So you 


can always depend on Kraft dry cheeses to maintain the uniform, good taste that your 


customers demand in your cheese-flavored items. Use Kraft to make all your present 


cheese-flavored foods even better—and to develop new items for extra sales. Kraft 
cheeses are so easy to handle, too. In the drying process they become free-flowing—and 
store better as well, without refrigeration problems. Choose from these Kraft products 
... one is just right for you. CHEEZTANG—selected aged natural Cheddar cheeses, in 
white or golden color. CHE-ZING—a pasteurized blend of Cheddar cheese solids and 
milk powder. ROKA CHEESE FLAVOR—a blend of Cheddar 

cheese, blue cheese and milk powder. All by Kraft! as iW 


Ask your Kraft Man, or write Kraft Foods Industrial Products Division, 500 Peshtigo Ct., Chicago 90, Illinois 
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kettle by circulating the heating liquid through chan- 
nels, or jacketed spaces, that are a part of the kettle 
itself. For products requiring a high heat capacity, 
this jacketed kettle construction provides supplemen- 
tary or additional heat beyond what is supplied by 
the external shell and tube heat exchanger. For those 
products with a relatively low heat demand, it may 
not be necessary to provide an external heat exchanger. 

Whenever an external heat exchanger is used, it is 
obvious that there must be a difference in temperature 
of the cooking fat between the inlet and exit of the 
kettle because it is this difference in temperature that 
is returned to the fat as it circulates through the heat 
exchanger. In cooking those products that require 
a minimum temperature gradient, or difference, 
throughout the length of the kettle, this supplemen- 
tary heated kettle bottom tends to reduce the thermal 
gradient in the cooking fat. 


A CURIOUS PHENOMENON 


In cooking potato chips, potatoes are first peeled, 
then cut into transverse slices approximately 4 th of 
an inch thick, and the slices are dropped into hot cook- 
ing fat at a temperature of approximately 360° F. As 
this temperature is approximately 150° above the 
boiling point of water, and as the slices have a high 
ratio of surface to volume, heat transfer occurs at a 
very high rate. When it is realized that the distance 
from the surface to the center of the slice is only 
“ooth of an inch, it is apparent that the entire slice 
is heated rapidly. peculiar phenomenon occurs 
which has probably not been previously observed or 
recognized, Steam or water vapor is generated within 
the structure of the potato slice at a rate that is so 
great that the steam expands and builds up sufficient 
pressure to drive out through the fibrous structure of 
the potato many small droplets of water that are 
actually in the liquid state. Even though these minute 
droplets are surrounded by fat at a temperature of 
360° F, greatly in excess of the normal boiling point 
of water, they remain as droplets as in an emulsion. 

The droplets are of such small size that their sur 
face tension is greater than the internal rupturing 
force caused by the high temperature. Due to the 
greater density of these droplets, they tend to settle 
and flow along the bottom of the kettle. If the fat 
removal pump is located so that there is little or no 
positive head on the suction side of the pump, due to 
the reduced pressure in the suction near the eye of 
the pump impeller, and possibly to the violent tur- 
bulence of agitation that occurs at this point, the 
water droplets are ruptured, releasing a large volume 
of water vapor in the pump cavity causing vapor lock 
and completely stopping the pumping action. This 
difficulty does not occur if a pump is used having an 
impeller with the capacity for handling rather large 
volumes of gas commingled with the liquid passed 
through the pump. The ‘‘hot bottom’’ type of kettle 
construction, in which the heating liquid would flow 
counter to the direction of the cooking fat so that the 
highest temperature heating liquid would be at the 
discharge end of the kettle, would tend to eliminate 


this difficulty by raising the temperature of the fat to 
a point whereby a large percentage of the small drop- 
lets would explode and release water vapor. 


A SHELL AND TUBE HEAT EXCHANGER 


Figure 5 shows a detail construction of a shell and 
tube heat exchanger that has proved to be very prac- 
tical. The conventional shell and tube heat exchanger 
consists of a tube sheet that supports and seals each 
end of the tubes carrying the fat. Rarely does a leak 
occur where the tubes are secured into the tube sheets, 
but there is a remote possibility that a leak could occur 
at this point. In order to provide complete protection 
and to eliminate any physical possibility of inter- 
mingling of the heating liquid with the cooking fat, 
the double tube sheet construction as shown in Figure 
» has been used. Actually, this has added very little 
to the cost of heat exchangers. It is to be noted that 
if a leak occurs from the cooking fat area, around the 
end of a tube, the leak flows to atmosphere. The same 
applies to tubes where they pass through the inner 
tube sheet that confines the heating liquid. If the 
heating liquid leaks, it always leaks to atmosphere. 

Another point of practical importance in the use of 
deep fat cooking is reducing the temperature of the 
cooking fat in the system as soon as possible after 
stopping the cooking operations. With the Smitherm 
system, a simple heat exchanger, usually consisting of 
a pipe sleeve placed around a long straight run of pipe 
carrying the cooking fat, permits cooling water to be 
introduced so that by operating the fat circulating 
pump for a few minutes the temperature of the cook- 
ing fat can be reduced to any desired level almost 
immediately. If necessary, it can be left in the kettle 
us a storage means. 

In cooking potato chips, a total heat requirement or 
heat load is the sum of the sensible heat required to 
heat the make-up fat from room temperature (or, in 
the ease of hydrogenated fats, from some higher tem- 
perature) to the temperature of the fat in the cooking 
kettle plus the sensible heat required to heat the raw 
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Figure 5, Shell and tube heat exchanger. 
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potato slices from room temperature to the boiling 
point of water plus the latent heat of vaporization 
required for the amount of water boiled from the 
product plus the sensible heat of the potato solids 
from the boiling point of water to the exit tempera- 
ture of the cooking fat. 

A slight difference in the specifie gravity of the raw 
potatoes makes a large difference in the ratio between 
potato solids and water in the potatoes. Figure 6 
shows the relation between potato solids and the 
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Figure 6. Relationship of specific gravity versus solids of 
white potatoes. 
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Figure 7. Heat required to cook chips, 


specific gravity of the raw potatoes. Figure 7 is a 
family of curves showing the total heat required to 
produce 100 pounds of finished potato chips. The 
variables are the specific gravity of the potatoes and 
the final fat content of the finished chips. For esti- 
mating purposes, it can be assumed that 350,000 Btu's 
are required to produce 100 pounds of finished potato 
chips under average conditions. 

As the Smitherm process is entirely confined to the 
method of heating the fat, it can be applied to any 
type of cooker, including the conventional direct-fired 
type. The only change necessary is to provide means 
of introducing and distributing the heated fat at the 
entrance end of the kettle and providing discharge 
connections to the Opposite end so that the fat can be 
removed by a suitable pump and recirculated through 
the heater, The previously used burners or heating 
equipment can either be left in place or removed. 


SUMMARY OF ADVANTAGES 
Summary of the advantages of the Smitherm in- 
direct method of hot fat cooking are: 
(1) Substantial reduction in heat damage to the 
cooking fat due to the fact that the fat cannot come 
in contact with a high temperature surface. 


(2) Product improvement due to reduced rate of 
increase of free fatty acids, therefore adding shelf 
life to the product. 

(3) Precise temperature control and means for 
accurately controlling both the inlet and the outlet 


temperature of the fat regardless of fluctuations in 
product load. 

(4) Substantial fuel savings are obtained because 
the heat generator or boiler is designed with sufficient 
furnace volume and. adequate heat transfer surface, 
therefore the over-all efficiency compares favorably 
with the best steam boiler performance. 

(5) Multi-cooker operations. Where more than one 
cooker is required in the same plant, one heat gener- 
ator can be used to supply as many cookers as may be 
needed and each cooker can be operated at its own 
temperature requirements, which may be different 
from the other cookers. 

(6) Safety and comfort. The system is entirely 
safe because the heating liquid is nonflammable and 
the system operates at atmospheric pressure, using the 
well known principle of an open vented expansion 
tank. Comfort conditions in the cook room are greatly 
improved because the major source of heat release and 
discomfort has been eliminated. 

(7) Increased capacity. It has been proved that at 
least 50% more production can be obtained from the 
same size cooking kettle compared to the maximum 
production obtained with direct fire cooking. 
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Problems in the Preparation and Handling of 
Hot Vended Canned Foods: 


Manuscript received June 23, 1959) 


Tue VENDING OF HOT FOODS in cans 
is a comparatively recent innovation in the food serv- 
ice industry. It bears watching by food and packing 
technologists since much of the success of this metho.l 
of food distribution will depend upon their efforts. 
Briefly defined, hot vending refers to the use of coin- 
operated vending machines equipped with facilities to 
heat certain specially prepared canned foods to 
serving temperatures (140-150° F). The advantage 
to the purchaser is that he has the major component 
of a hot meal, ready for immediate consumption. 

Hot vended canned foods fulfill a special need in 
that workers, students, and travelers can have access 
to a quick and convenient hot meal in locations where 
the volume of business is too small to support regular 
cafeteria or lunchcounter facilities. From the con- 
sumer’s standpoint, hot vended canned foods must be 
appealing, appetizing, nourishing, of sufficient variety 
to avoid monotony, warmed to a desirable serving 
temperature and yet not too hot to be handled. In 
addition, they must be convenient to open, capable 
of being handled in vending machines in a sanitary 
manner, and economical. The vending of hot canned 
foods is usually coupled with hot or cold beverage 
and sandwich venders as well as pastry venders in 
order to round out a complete meal for the consumer. 
Typical products include sOUps, chili, meat stews, 
pork and beans, ravioli, spaghetti with meat balls, 
chicken noodle dinner, beef goulash, and franks and 
beans packed in cans ranging in capacity from 6 to 
OZ. 

Background. During the latter part of 1955, the 
food service industry experimented with a few coin- 
operated dispensing machines for vending hot foods 
in cans. General acceptance of this method of serving 
food is indicated by the fact that by the end of 1956, 
6,800 machines sold 30 million hot meals in cans; in 
1957, 15,000 machines sold 50 million canned food 
dinners valued at $15.5 million; and by the end of 
1958, 17.100 machines vended 75 million canned food 
dinners, valued at approximately $18.5 million. The 
success of hot vended canned food has created con- 
siderable interest, particularly in the canned foods 
industry. This is not surprising since hot vending is 
not directly competitive with the ordinary marketing 
of canned foods. Moreover, it offers a new outlet for 
processed food products. 

However, the preparation and handling of hot 
vended canned foods present problems of direct con- 
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cern to the canning industry and to the acceptance of 
such canned foods in general. Broadly, these include : 
(1) bacteriological aspects of preparation, storage 
and handling of hot vended canned foods; (2) effect 
of high temperature storage in vending machines on 
product quality; and finally (3) consumer acceptance 
of hot vended canned foods. 


BACTERIOLOGICAL ASPECTS 


Storage of canned foods for prolonged periods of 
time in vending machines at a serving temperature of 
approximately 150° F has introduced bacteriological 
problems not heretofore of primary concern to the 
canning industry. The canning industry has not been 
seriously troubled in the past with thermophilic bae- 
terial spoilage, as this is usually avoided by careful 
control of cooling operations and storage tempera- 
tures. Operating temperatures in vending machines, 
however, are conducive to the growth of thermophilic 
spoilage organisms, both gas-forming and flat sours, 
in otherwise commercially sterile products. 

Thermophilic spoilage manifests itself either as 
‘*swells’’ or ‘‘flat sours.’’ The degree of suscepti- 
bility of a product to bacterial spoilage depends prin- 
cipally on acidity: the lower the acidity (higher pH), 
the greater the susceptibility to spoilage.  Ther- 
mophilie anaerobes (gas-producing) are generally 
considered as having a higher resistance to heat than 
putrefactive anaerobes but not as high as thermophilic 
flat sours. Although some benefit might be realized 
from increasing the heat process to control spoilage 
from thermophilic gas producers, process control of 
flat sour organisms would excessively degrade the 
quality of the product (1). 

Sources of trouble. The first hot vended canned 
food machines had a separate pre-warming storage 
area with temperatures ranging between 120-130° F 
and a main heating or dispensing area maintained at 
140-160° F. It was possible for cans to remain in 
the pre-warming area for 3 days and then in the main 
heating area for a similar period of time before pur- 
chase. We strongly recommended that these pre- 
warming areas be eliminated, and that the main dis- 
pensing area be held at not less than 150° F, to signifi- 
cantly reduce the probability of thermophilic spoil- 
age. Many vending machine manufacturers have 
since adopted this suggestion. 

Sources of thermophilic organisms causing spoilage 
may also be found in canning ingredients or in can- 
ning equipment which is allowed to remain in the 
thermophilic temperature growth range during opera- 
tion and shut-down periods. The use of thermophilie- 
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free cereals and sugars is therefore extremely im- 
portant for foods intended for sale through vending 
machines. Proper cooling of the product after 
processing and strict adherence to good operating and 
sanitation practices should also help considerably to 
eliminate the possibility of thermophilic spoilage (2). 

Sanitary aspects. The sanitary aspects of serving 
hot vended canned food also merits consideration. 
When this method was first introduced, certain local 
public health officials objected to the continued use of 
can openers placed alengside the vending machines, 
without some method of sanitizing them during use. 
Attempts were made to develop a can opener utilizing 
a detergent wash and water rinse after each use. Ex- 
cessive costs deterred its adoption. We spent con- 
siderable time and effort investigating various other 
types of can openers of a sanitary design as well as 
new and different means for opening cans. To: date, 
however, we have had limited success in achieving our 
objectives. At present, the most practical solution has 
been to use regular wall type can openers, which are 
changed on a regularly scheduled basis, and to have 
constant surveillance by the service organizations re- 
garding general cleanliness of the vending machines 
and ean opening areas. In general, there has been no 
action on a national level regarding the sanitary «us- 
pects of hot vended canned food. As a matter of fact, 
eanned foods were specifically excluded from the 
Sanitation Ordinance and Code developed by the U. 8. 
Public Health Service in 1957 for the vending of 
foods and beverages (3). 


PRODUCT QUALITY 


Maintaining product quality is a major problem 
because of the severe storage conditions encountered 
in the vending machines. Flavor deterioration and 
product degradation vary greatly when these foods 
are held at 150° F. This in-machine storage require- 
ments of the different service organizations (vendors ) 
also varies; thus food processors should not over- 
estimate the resistance of their products to deteriora- 
tion at elevated temperatures and should formulate 
products with this in mind. 

Our investigations have shown that flavor, appear- 
ance, and texture of the product can all be affected by 
the severe storage conditions in the vending machines. 
Generally, products such as chili, beef stew, pork and 
beans and related products are least affected; prod- 
ucts containing large amounts of starchy particles or 
tomatoes, such as ravioli, spaghetti and sauce, etec., are 
usually more adversely affected. With products such 
as ravioli, the large starchy particles tend to absorb 
all the liquid from the sauce, severely affecting color, 
appearance, texture, and flavor. Products with large 
amounts of tomato sauce tend to pick up a scorched 
bitter flavor. As would be expected, the intensity of 
these changes increases with time, as illustrated by 
the data presented in Table 1. Product acceptability 
tests were carried out at the serving temperature 
(150° F) for all samples. An expert panel of 8 per- 
sons (both nen and women) was used. The rating 
scale used is given in Table 1. No explanation can be 


TABLE 1 


Comparative product acceptability for canned foods stored 
at 70° F and 150° F for five days 


Product acceptability 


Product | 70°F 150°F 
storage storage 
Brunswick Stew.. 62 57? 
64 2% 
Spaghetti and Tomato Sau¢ 70 501.2 
.| 73 208 


Rating scale: 80, excellent; 70, very good; 60, good; 50, average; 
40, fair; 30, borderline; 20, unmerchantable. 

1 Slight scorched tomato taste. 

* Less satisfactory texture, slight darkening. 

* Extremely poor texture and color, scorched taste, product un 
acceptable. 


offered for the apparent increase in product accepta- 
bility of beef stew stored at 150° F, other than would 
be expected in the normal variations in product 
evaluation work. 

The effect of storage temperature on the pll of 
various products stored for 5 days, as shown in Table 
2, is also of interest. 


TABLE 2 


pH changes in various products stored at various 
temperatures for five days 


| pH 
Product | 70°F 130° F 150° F 
storage storage storage 
| 5.25 5.10 
Beef Stew... | 5.70 5.50 | 
5.60 5.45 | 
Spaghetti Lunch................. 5.25 5.15 
Beans with Barbecue Sauce......... | 5.20 


Although the results of the above tests might indi- 
cate a relationship between pH and product accepta- 
bility, no attempt has been made to correlate the data 
at this time. For that matter, it would be surprising 
if such a correlation existed in such highly buffered 
solutions. It can be concluded, however, that chemi- 
eal degradation changes are taking place more rapidly 
at the elevated storage temperatures than at 70° F. 

Although the storage requirements imposed by 
some vendors are very severe (e.g., 5 days at 150° F), 
products seldom have to withstand such treatment in 
most vending machines. The average vending ma- 
chine holds about 150 cans, divided among 46 
product varieties. If any product fails to turn over 
in 2 to 3 days, it would almost have to be eliminated 
for economic reasons alone. 

In view of the fact that storage at 150° F is the 
most detrimental factor in hot vending canned foods, 
it is imperative that canners establish storage limits 
and recommendations for their products and insist 
that vendors follow these specifications to insure ac- 
ceptability from a quality standpoint. Our investiga- 
tions indicate that maximum storage of 2-3 days is 
the most satisfactory except for certain products of 
exceptional stability. In some instances, product re- 
formulation may be necessary to overcome flavor and 
other quality changes even for storage periods as 
short as 2-3 days at 150° F. 
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CONSUMER ACCEPTANCE 


When this method of feeding was first considered, 
it was felt that much selling would be necessary to get 
people to eat directly from cans. Although this has 
not been a major objection where most consumers are 
men, the fact that some consumers consider it objec- 
tionable has not been overlooked. In some eases, to 
abate objections, special cups are provided. Food 
from the cans can be transferred to the cups, thereby 
eliminating the problem. Eating directly from the 
can is the preferred procedure, naturally, from an 
economic standpoint. 

Holding the hot can during eating is another prob- 
lem in the acceptance of hot vended canned foods. 
Although at present most machines supply napkins to 
protect the hands, most operators consider this un- 
satisfactory. They feel that the holding device should 
be an integral part of the container. We originally 
suggested a thicker label, possibly with an asbestos 
backing. One of the major suppliers of canned foods 
for vending machines is now distributing cans with a 
rather heavy, porous paper under the regular printed 
label. This double label is an improvement over the 
usual single label, providing protection as an integral 
part of the container. Another supplier is now pre- 
paring to use an asbestos backed label for the same 
purpose. 


SUMMARY 


Maintenance of product quality during high tem- 
perature storage in the vending machines is of major 
concern to both the processor and vendor. The 
processor must determine acceptable quality storage 
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life for his products and reformulate if necessary in 
order to maintain quality levels comparable to other 
methods of handling and serving foods. 

The food service industry also recognizes some 
problems in this type of merchandising—particularly, 
the sanitation of vending equipment and can openers. 
Sanitary maintenance of equipment and frequent 
changing of can openers on a regular schedule have 
done much to alleviate this problem. Consumer ae- 
ceptance of both the product and method of con- 
suming (direct from cans) is a joint problem of the 
food service industry and food processors. We 
strongly recommend that food processors do every- 
thing possible to develop a wider variety of products 
as well as to improve existing products to withstand 
high temperature storage and retain high quality to 
help overcome ‘‘lower quality’’ and. ‘‘no variety ’’ 
objections or complaints. Although objections to eat- 
ing from cans have been abated in some instances by 
supplying transfer cups, a more practical and eco- 
nomical solution might lie in the design and develop- 
ment of eye-appealing cans, with attractive lithogra- 
phy or labels, intended specifically for this outlet-—a 
challenging problem for the packaging technologist. 
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The Influence of Low Level Gamma Irradiation, 


Antibiotic Treatment, Storage Temperature and 
Vacuum Packaging on Flavor and Bacterial 


Changes in Cured Bacon: 


(Manuscript received July 31, 1959) 


Comsination METHODS of preser- 
vation for extending the shelf life of meat products 
appear to offer numerous advantages over the use of 
a single method (1, 2,3). The objectives of the present 
study were to evaluate storage stability and bacterial 
changes in cured bacon subjected to different handling 
and storage conditions after slicing. 


MATERIALS AND METHODS 


The bacon for our experiments was selected from the process 
ing line of our Ottumwa Plant. The sliced bacon packages were 
numbered consecutively from the shoulder to the flank end of 
the same belly to minimize variation in the fat-lean ratio be- 
tween treatments. 

The antibiotic used in this study was oxytetracycline and 
the bacon slices receiving antibiotic treatment were individually 
dipped in a 500-ppm Biostat solution (100 ppm OTC). The 
sliees were allowed to drain prior to packaging. The yield of 
sliced bacon out of the OTC dipping solution averaged 110%. 

To study the effect of the vacuum packaging versus pack- 
aging in air approximately one half of the pouches were sealed 
The remaining pouches were sealed 

vacuum. The packaging film construction 
from saran-coated myiar laminated to poly- 


in the presence of air. 
under 27-29 
was pouches mack 
ethylene. 

The bacon was shipped for irradiation to the Materials Test- 
ing Reactor at Idaho Falls, Idaho. Sinee freezing alters the 
flavor characteristics of bacon, the pouches were packed with 
30 Ib of a liquid refrigerant in an insulated shipping container 
to provide temperatures normally used with this product. This 
gave an in transit temperature of 32-38° F on both the controls 
The product was irradiated at 


in of 


and packages to be irradiated. 
a level of 200,000 rads. 

Storage of the product after return from the MTR was at 
three different temperatures—40-50° F; 36-38° F; and 28 
32° F—until evaluated bacteriologically and organoleptically. 
Samples were removed aseptically from the packages and total 
bacterial counts were determined by plating on Tryptone, Glu- 
cose, Yeast Extract Agar and incubating at 35°C for 48 hr. 
Counts are reported as the average of duplicate plates. Our 
taste panel members were selected by their performance over a 
period of years for ther ability to evaluate the product for high 
quality, characteristic flavor, and consumer acceptance. To 
evaluate the flavor the following simple scoring system was used 
with appropriate values for each rating: 


Flavor doscription Score 
Above Average 3.0 
Average 2.0 
Below Average 1.0 


"This paper reports research undertaken in cooperation with 
the Quartermaster Food and Container Institute for the Armed 
Forees, QM Research and Engineering Command, U. 8S. Army, 
and has been assigned number 985 in the series of papers 
approved for publication. 
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RESULTS AND DISCUSSION 


Samples were removed from storage at predeter- 
mined intervals and scored for flavor. A taste panel 
(minimum of 6 members) rated each sample and the 
average scores are presented in Table 1. Only a slight 
difference in flavor was detectable in the control bacon 
after shipping it to the irradiation site and back to 
our laboratories. The higher initial scores on anti- 
biotic treated bacon are probably due to differences in 
bacon rather than treatment variations. The ‘‘Fresh’’ 
and ‘*‘ After Shjpment’’ ratings are given three times 
(at 40/50, 36/38 and 28/32) to clarify flavor changes 
at each temperature. They are not three separate 
ratings. 

The irradiated bacon scored below average in flavor 
and the irradiation flavor was readily discernible on 
the coded samples. The packages of bacon irradiated 
and stored under vacuum were slightly superior to the 
air packages. Irradiation at the 200,000 rad level 
lowered the bacterial count on the product as indi- 
eated in Table 2. Each count was made on a different 
package of bacon therefore minor differences in counts 
are not significant. 

The bacon dippea in an antibiotic” solution (100 
ppm OTC) seored as high as the control at the be- 
ginning of the experiment (after shipment) but after 
two weeks a definite bitterness was observed in these 
samples. The bitter after-taste was also observed in 
the combination antibiotic-irradiated bacon but it was 
partially masked or covered by the irradiation favor. 

The combination treatment of antibiotic and irradi- 
ation was superior for controlling bacterial growth at 
all aging temperatures. The effectiveness of the com- 
bination treatment shown in Table 2 appears to be 
greater than the total of individual effects. 

Vacuum packaging was superior to air packaging 
for product protection as measured by bacterial 
counts, flavor ratings, maintaining color and reducing 
irradiation flavor. Vacuum packaged samples had 
higher flavor ratings at any given storage age and 
temperature than any of the other treatments. 

Holding temperatures had a marked influence on 
the flavor and bacterial changes in the product. The 
lower storage temperature (28-32° F) was best and 
even at this temperature the bacon started losing 
flavor acceptability at 5-6 weeks. Unacceptable flavor 


" The food grade antibiotic ‘‘ Biostat’’ made by Chas. Pfizer 
& Co. was used in this study. 
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FLAVOR AND BACTERIAL CHANGES IN CURED BACON 


TABLE 1 


Bacon flavor scores‘ at different time intervals and storage temperatures 


Air 
Aged b 
Control Irradiated Antibiotic ee 
At 40/50° F 
Fresh (untreated).. a 2.0 2.7 
After shipment.................... 2.0 1.0 2.4 1.6 
B 1.6 1.0 1.0 1.0 
1.2 1.2 1.0 1.2 
6 weeks... ideiaee 1.0 1.0 1.0 1.0 
At 36/38° F 
Fresh (untreated ).. 2.0 2.7 
After shipment.. 2.0 1.0 2.4 1.6 
Aging: 2 weeks ie 4 
1.6 1.0 1.2 1.0 
1.2 i.0 1.2 1.2 
6 weeks....... 
7 weeks. sabtecenes 1.4 1.4 1.0 1.0 
8 weeks. 
1.0 1.0 1.0 1.4 
At 28/32° F 
Fresh (untreated )............... 2.0 2.7 
After shipment................. ‘ 2.0 1.0 2.4 1.6 
Aging: 2 weeks..... 
4 weeks 
5 weeks. 1.8 1.0 1.0 1.0 
6 weeks... 1.6 1.0 1.0 1.2 
fees 1.4 1.0 1.2 1.0 
8 weeks 1.0 1.0 1.0 1.0 
9 weeks.. 1.4 1.0 1.0 1.0 
‘Each score represents the Average Flavor Rating with the 
Scoring of 3.0 for Above Average 
2.0 Average 
1.0 Below Average. 
TABLE 2 


otic 
Control 


Bacteriological summary 


Holding Age 
temp. weeks 
Sent soul Heat seal Heat seal 
irradiated antibiotic 
40/50° F 0} 20.000 800 300 
2 90,000 02 700 
4 300,000 200,000 200,000 
6 3,000,000 600,000 100,000 
36/38° F 0) 20,000 800 800 
4 900.000 2,000 8300 
5 120,000 100 200,000 
7 10,000 1,000 33,000 
9 300,000 5,000 9,000 
28/32° F 01 20,000 R00 300 
5 3,000 8,000 50,000 
6 2,000 40 30 
7 4,000 300 3,000 
~ 100,000 30 2,000 
9 10,000 4,000 300 


1 After shipment. 
2One mold 


scores were found in samples of bacon with very low 
bacterial counts indicating the importance of changes 
other than bacterial in causing flavor deterioration. 


SUMMARY 


Using bacterial changes and flavor ratings by a 
trained panel as criteria of product acceptability we 
established that holding temperatures, method of pack- 
aging, irradiation and addition of an antibiotic each 
had its effect on the quality of sliced bacon. Our re- 
sults indicated that low storage temperatures (28- 
32° F) and vacuum packaging were slightly more 
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effective in maintaining an aceeptable product than 
any of the other treatments tested. 
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Vacuum 
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Irradiated Antibiotic 
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2.3 
1.2 1 
1.6 1 
1.2 1.8 1 
1.2 1.0 1 
1.4 1.0 1 
1.2 2.2 1 
1.8 1.8 1 
1.4 1.8 1 
1.0 1.4 1 
1.4 1L.f 1 
1.4 1.0 1 
1 4 
Vacuum Vacuum 
pack pack pac 


antibiotic 


antibiotic A 
| irradiated 


irradiated 


0 1,000 0 
0 1,100 | 0 
50.000 1,000 0 


10,000 6,000 less 1,000 

0 1,000 0 

1,000 800 20 
0 10,000 
200 8,000 
200 4,000 
0 1,000 

10 1,000 3,000 
170 1,000 
150 300 
0 3,000 
800 1,000 


LITERATURE CITED 
The effect 
Bac- 


AND TISCHER, R. G. 
heat on inoculated beef in tubes. 
16 (1951 

. AND CHESBRO, W. R. Complementary ac- 
Fourth Annual Symposium on Antibiotics, 
D. C., October (1956). 
Dp Brown, W. L. The effect of oxytetra- 
e keeping quality of hams. Fourth 
yosium on Antibiotics, Washington, D. C., 


eured 


4 
| 
2.2 8 
1.4 1.2 1.0 | 1.0 oo 
2.0 
2.0 
1.8 
1.4 
1.4 
4 
2.0 
2.0 
2.0 
1.6 
1.6 
1.8 
i 
q 
i 
| | | | 
q 
| 


The Effect of Sugar on the Flavor and 


Color of Smoked Hams~*: 


(Manuscript received August 15, 1959) 


Tr ADITIONALLY, sugar has been 
employed in the curing of meat because of its reputed 
value in (a) enhancement or development of flavor, 
(b) development and protection of the cured meat 
color and (c¢) retardation of a putrefactive type of 
spoilage. 

Although sugar is used in large quantities in meat 
curing, and its value in many products has been estab- 
lished, scientific research has not been able to clearly 
explain its role in ham curing. Grau (4) has sug- 
gested that flavor improvement and more uniform 
and rapid curing may not be due entirely to the sugar 
substances alone. Fields (3) has shown that other 
factors have a greater effect than does the presence of 
sugar on the chemical composition of cured products. 
Very little difference in quality of hams eured with 
different sugars was reported by Hoagland (6). How- 
ever, it has been pointed out by some workers (2, 8) 
that the development of certain flavors, other than 
those produced by salt, wood smeke, and oxidative 
changes in fatty tissue and a ‘‘mellowing’’ of the 
brashness of salt is the role of sugar in ham curing. 

A more dramatic role for sugar has been proposed 
(1, 4, 5, 8, 9, 10) by a number of workers. These 
studies indicated that sugars aid in curing by main- 
taining acid and reducing conditions favorable to 
good color development and retention. The mecha- 
nisms by which this effect is brought about is not indi- 
eated by the workers but they suggest that it may be 
dependent upon the utilization of sugar by micro- 
organisms or by the enzymatic systems of the meat 
tissues. There has been some contention that sugar 
indireetly helps to provide optimum pH for curing. 

Also, it has been suggested that sugar and a certain 
number of reducing microorganisms are desirable in 
curing most meat products. However, any beneficial 
effects of sugar and microorganisms in developing the 


Bi proper conditions for eured color can be offset by un- 
nm desirable changes if the concentration of. sugar and 
™, the type and number of microorganisms are not kept 


within desirable limits (8). 

These relationships between sugar and microor- 
ganisms would seem to be more applicable in ‘‘long 
term’’ curing methods than to the present commercial 
practices. The objective of this work was to study the 


“Supported in part by a grant from Abbott Laboratories, 
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effect of sugar on the color development and retention 
and flavor of hams cured three to seven days. 


METHODS 


Preliminary taste panels. Water and brine solutions compara 
ble to the salt concentrations in hams were prepared with vari 
ous coneentrations of sucrose. The sucrose concentrations were 
0, 0.5, 1.0, 1.5, 2.0, and 2.5% in water as well as in 1.4 and 
1.8% NaCl solutions. These solutions were given to the taste 
panel in a random arrangement. The panel members were asked 
to rank the sample in order of increasing sucrose concen 
tration. 

In addition ground ham samples were used in a preliminary 
series of triangle taste tests. Two hams were pumped and cured 
in the manner in which the experimental hams were to be cured 
exeept that sucrose was omitted from the pickle. A‘ter process 
ing, the entire lean portions of the hams were ground through 
a “44 in plate and thoroughly mixed. Four hundred to five hun- 
dred gram quantities were individually vacuum packaged in 
plastic bags (Cry-O-Vac) and stored at 35° F (2° C) until 
required but for not longer than 10 days. The ground ham was 
mixed with the appropriate concentration of sugar and served 
to the taste panel. 

Preparation of whole hams for taste panel and color evaluation. 
In each experiment the appropriate number of pairs of hams 
were artery pumped to 108% of their green weight. Each pair 
represented a left and right ham from the same animal. The 
hams were randomized with respect to sides and cure in order 
to minimize the influence of animal variation. All of the 
pickles were the same except for the presence or absence of the 
sugar or other sweetening agent. A stock solution of 60 
salometer brine containing 1.75 lb NaNO, and 0.75 lb NaNO 
100 gal was prepared. For a particular treatment the appropri 
ate weight of sugar was added to a portion of this stock 
solution. 

After pumping, the hams were placed in plastie bags (Cry-O 
Vae) which were closed under vacuum. The hams were cured 
for 3 or 7 days at 40° F (4° C) and then processed to an inter- 
nal temperature of 155° F (69° C) in an air conditioned smeke 
house in accordance with the processing schedule listed in 


Table 1. 


TABLE 1 
Processing schedule for cured hams 
Smoke house Relative 
Time temperature humidity 
(%) 
80 Heavy smoke 
80 | No smoke 
an Heavy smoke 


Initial (green ham) and final (smoked ham) pH determina 
tions were made on samples from the same muscle at the butt 
end of each ham. The yields of the processed hams were caleu 
lated. One or two pairs of hams were sampled daily. Those 
hams not being sampled were held at 35° F (2° C). 

The following analyses were performed on each ham. 

(1) A portion of the center slice of each ham (semimem- 

branosus and biceps femoris muscles) was used in taste 
panel tests to determine flavor differences. A panel of 
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7 to 12 members was asked to distinguish between sam TABLE 2 
ples from each pair of hams in a triangle test and to pH, yield and moisture and salt concentration in smoked hams 
state whether the distinction was made on the basis of —— —— — 
flavor, texture, color or odor. The triangle tests were ~ ore | Initial Final | yield |Moisture| Salt 
analyzed by the Chi Square method (11). cee, pH pa . 
(2) Specific areas of the hams were cut for objective and 5.54 72 
subjective color determinations. (a) Two adjacent cen- Control (No sugar) 5.59 5.80 83.9 64.5 il 
ter slices of each ham were cut for color analysis by . ‘ 
was wrapped in cellophane (du Pont LSAT) and ex- <i 
posed to 100 foot-candles of light at 35° F (2°C) for 48—-Sucrose } 7 80.5 64.3 1.3 
5 hr. The other slice was wrapped in aluminum foil and Control 5.62 5.77 85.1 64.1 1.3 
held at 35° F (2°C). At the end of the exposure time I clea 551 : of 94.2 67.3 1.4 
reflectance measurements were made on the samples in a Control 5.49 5.92 5.4 69.0 21 
Beckman DU spectrophotometer with a reflectance at- 
tachment. The ratio of per cent reflectance at two wave 55——Sucrose 
lengths (60 mme and 57 mme) was used as a measure 
of the eured color. (b) A 10 g sample of ground ham 60—Suerose 73 89 7 67.4 1.1 
from a center slice was weighed into one half of a Petri Contr on mid 95.4 69.2 1.8 
dish. The sample was spread out uniformly over the ie - 12 1.9 68.2 1.4 
surface of the dish and exposed to 100 foot-eandles of Control 5.96 6.20 95.6 70.3 1.5 
light for 2 hours at 350° F (2°C). At the end of this 
75/30 Na cyclamate 5.96 67.9 1.4 
exposure period the sample was extracted with acetone Of 6 20 703 15 
and water in accordance with the procedure of Hornsey ; 
(7). The extract was prepared in the dark to prevent rise brand’ Me 


fading of the solutions. A spectral analysis of the ex- 
tract was made on a Beckman DK-2 recording spectro- 
photometer. Unexposed samples were cut from an ad- 
jacent area of each ham and analyzed in the same 
manner. (¢c) Sections of the muscle were cut and im- 
mediately wrapped in aluminum foil for subjective color 
inalysis. This analysis was performed after all the 
hams had been sampled and necessitated holding some 
samples for a two week period at 35° F (2°C). When 
ill the samples were available they were removed from 
the aluminum foil packages and wrapped in cellophane 
du Pont LSAT) and their color ratings determined by 
a panel. The panel members rated the samples by 
placing them in order of preference based on the de 
sirability of the cured color. The samples were rated 
again after exposure to 100 foot-candles of light for 5 
hr at 35° F (2° C 

(3) Samples of ground ham from the butt end were analyzed 
for moisture aiid salt. 

(4) After each ham was sampled according to the above 
procedures they were wrapped and stored at 35° F 
(2° CC). When all of the hams had been sampled two 
additional sections (immediately lateral to the femur) 
of each ham were packaged in cellophane and in a 
vacuum package (Cry-O-Vac) and stored at 40—-45° F 
(4-7° C) to observe the incidence of bacterial spoilage 


RESULTS AND DISCUSSION 


The pH, yield and moisture, and salt concentrations 
were obtained to determine if all the hams were within 
the same relative range in these respects (Table 2). 
Except for a few hams where the yield was low or the 
salt concentrations were high, all the hams were con- 
sidered normal. In those cases where there was a 
significant deviation from the average, the change in 
concentration or distribution of sugar or salt was con- 
sidered when interpreting the data. In those in- 
stances where the salt concentration of a control ham 
was high, the taste panel did not comment as to the 
saltiness of the ham as compared to its experimental 
mate. The few low yields that oceurred resulted from 
over-processing. However, all of the hams of the 
particular experimental treatment, as well as the 
appropriate control hams, were processed together in 
the same smokehouse and these deviations were 


({hought not to introduce errors in the analysis of the 
taste panel data. 

The panel members were characterized as to their 
ability to distinguish between various increments of 
sugar in water and salt solutions. These preliminary 
experiments (Table 3) showed that most of the panel 
members (12 out of 15) could properly rank sucrose 
solutions of 0, 0.5, 1.0, 1.5, 2.0 and 2.5% in water. 
Only half of the panel members could rank a similar 
series when prepared in brine solutions equivalent to 
salt concentrations found in cured ham. This agrees 
with prior knowledge that sugar and salt combina- 
tions reduce the taste intensity of either component. 
No difference in ability to taste sweetness was found 
between 1.4 and 1.8% NaCl in the solutions used for 
tasting. 


TABLE 3 
Taste panel results of water and salt solutions containing sugar 
Concentrationof sugar | Scivent Number of | Number 
in series | judgments | correct 
Jo) 

1.0; 1.5: 2.0; 2.5 H20 15 12 

0; 0 1.0; 1.5; 2.0; 2.5 1.4 NaCl 15 7 

0 ) 1.0; 1.5 2 I 14 7 


The ability to taste small amounts of a material in 
water does not always predict taste acuity for the 
sane material in a food product. The flavor tests, 
therefore, were continued to determine the various 
levels at which sucrose could be distinguished in 
ground ham. 

Experiments were performed on ground ham sam- 
ples (from hams cured without sugar) with the addi- 
tion of known concentrations of sugar as a prelimi- 
nary approach to the determination of threshold levels 
of sweetness. The significantly detectable level of 
added sucrose in ground ham was found to fall be- 
tween 0.46% and 0.62% sucrose (Table 4). 

Experiments then were extended to whole hams 
using the approximate thresholds which were found in 
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TABLE 4 


Triangle taste panel results of ground ham samples 
mixed with sugar 


Number of | 


Number 

Comparison judgments  eorrect 
0.31% Sucrose vs. no sucrose. eeectve 24 | 2 
0.46% Sucrose vs. no sucrose 18 
0.62% Sucrose vs. no sucrose........ 24 1¢6*** 


*** Significant at 0.1% level 


ground hams. These data and other preliminary ex- 
periments had indicated that the detectable level of 
sugar was approximately 0.5% (50 lb sucrose per 100 
gal pickle). 

As a general ‘‘rule-of-thumb”’ the final concentra- 
tion within the ham was considered to be apprexi- 
mately one per cent of the pounds of sugar added to 
100 gal of the pickle. 

As the experiments progressed, it was found that 
the approximate threshold level of sugar which had 
been determined previously was not directly applica- 
ble when sugar was incorporated in the cure. Taste 
panel evaluations on slices from hams cured with the 
various concentrations of sweetening agents are sum- 
marized in Table 5. 


TABLE 5 


Taste panel results of triangle tests of hams cured with various 
sweetening agents when compared with unsweetened controls 


| Signifi 
Pairs of | Pairs of of | cant 
Treatment — hamsin; hams | jade | No. | (based on 
pounds/100 gal pickle experi signifi | sents | correct total 
| ment | cant j judg- 
| ments ) 
25—Succrose'... 2 36 12 | 
50—Dextrose'.... 0 ss. | 
38—Sucrosee... 4 1 68 | 28 | 
43—Sucrose 4 | 0 | 
48—Sucrose. aa o | 6 | 19 
50—Sucrose' 3 | 2 52 | 29 | 
55—-Sucrose.... 1 86 | 40 | ye 
60—-Sucrose 4 2 73 37 | ee 
75—Sucrose 4 3 70 44 | eee 
75/30—Na cyclamate? 4 2 77 


‘Cured for 7 days 

* SUCARYL—-Abbott Laboratories brand Na cyclamate. 
* Significant at 5.0% level. 

** Significant at 1.0% level. 

*** Significant at 0.1% level. 


The threshold level for sucrose appears to be close 
to 75 lb per 100 gal of pickle (108% pump). Factors 
such as ham variation, pickle composition, pumping 
procedure, evenness of pickle distribution through the 
hams and curing time may have an effect upon the 
intensity of flavor in the final product and, therefore, 
influence the level at which flavor differences are dis- 
cerned. The effect of another sugar (dextrose) and an 
artificial sweetener (Na cyclamate“) also was studied. 
Although complete data on these two compounds were 
not obtained, it appears that approximately twice as 
much dextrose and %» as much cyclamate are re- 
quired to give a taste response equivalent to sucrose. 
This would conform to the approximation that dex- 
trose is half as sweet as sucrose and cyclamate is 30 
times as sweet as sucrose. 


* SUCARYL—Supplied by Abbott Laboratories, North Chi- 
eago, Til. 
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In several instances when the judgments for the 4 
ham pairs were pooled the differences betwen treat- 
ments were considered significant, but when taken 
singly only one pair of hams differed in flavor. This 
situation may be the result of either: 

(1) The greater differences needed for statistical 

significance with fewer judgments. 

(2) Differences in physical distributi»n of sweet- 

ener through the ham. 

(3) The actual difference between ham pairs. 


As illustrated in Table 5, as the level of sucrose 
increased, more pairs of hams were properly identi- 
fied, more correct judgments were obtained and the 
level of significance increased accordingly, thus indi- 
eating an effect due to the inere-sed sugar concentra- 
tion. At a sugar concentration of 75 lb of sucrose per 
100 gal of pickle, 3 out of 4 pairs of hams differed 
significantly in flavor and the difference between indi- 
vidual judgments was significant at the 0.1% level 
(Table 5). 

During the course of the taste panel, the judges 
were asked to rate the samples for acceptability and 
to comment on flavor characteristics (sweet, salty, 
sour, bitter, ete.). A compilation of the taste panel 
data was made and the comments are summarized 
below. 


(1) Differences in desirability were not consistent 
with treatments and could not be attributed to 
the sweetening agent. 

(2) Comments made by judges correctly identify- 
ing the triangle did not differ from those of the 
entire panel, indicating that while a flavor 
difference existed a flavor preference did not. 

(3) There was no association of any off flavor or 
odor (rancid, bitter, sour, flat) attributable to 
any treatment. 


Of the methods used in the color analysis of the 
ham samples, the extraction method was used more 
extensively. Reflectance methods have found best 
application in meat products where the surface to be 
measured is extremely uniform as found in com- 
minuted meat products. The surface of a ham slice 
is non-uniform due to the presence of connective 
tissue and fat resulting in possible errors in the re- 
flectance readings. In the few experiments in which 
this method was employed, results obtained indicated 
random variation with no effect upon color due to the 
sweetening agents. 

Since the subjective color evaluation does not yield 
good analytical data, the formal panel was disbanded 
early in the experiments and visual observations were 
made during the preparation of the hams for other 
analyses. In all cases, both with formal panel evalu- 
ation and informal comments by research workers, 
subjective evaluation confirmed results obtained with 
objective measurements of reflectance and spectral 
analysis. 

A sample of each ham prepared in the studies was 
analyzed for total pigment and nitroso-heme pigment 
by the extraction methods outlined by Hornsey. The 
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Laboratory and field tests confirm that 
baked goods leavened with Glucono-Delta- 
Lactone have a fine, even texture, show 
excellent volume, and are free of unpleas- 
ant aftertaste. To mother, this can mean 
sure-fire results when she’s baking to 
satisfy happy appetites. 

And Glucono-Delta-Lactone offers other 
distinct advantages to mix manufactur- 
ers. G-D-L's observed low level of activity 
—in storage and at the mixing stage — 
indicates very little loss of leavening 


Science for the world’s well-being 


power throughout normal shelf life and 
only slight release of carbon dioxide dur- 
ing mixing. The gas is developed mainly 
at the elevated temperatures occurring 
during the baking cycle—a distinct advan- 
tage where a chemical leavening action 
can be utilized and where long shelf life 
is a factor. 

Investigate the use of G-D-L in such prod- 
ucts as CINNAMON ROLLS, RAISIN AND 
OTHER BREADS, ROLLS, BREAD STICKS 
AND PIZZA PIES. 


+ Please send me: [_] G-D-L Technical Data 


Suggested G-D-L 
formulations 
free sample of G-D-L 
Title 
Company 
Address 
City State 
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average concentrations of total pigment aud _ nitroso- 
heme pigment are tabulated in Table 6. 

The concentrations of total pigment illustrate the 
variation in pigment among the animals. In order to 
subject the data to’a more precise analysis, the con- 
centration of the nitroso-heme was calculated as the 
per cent of the total pigment. In this way, it was 
possible to observe the effect of treatments upon the 
conversion to the nitroso-heme pigment and the light 
stability of the color. 

A statistical analysis indicated no effect of treat- 
ments upon the percentage of pigment converted 
during the curing process. Likewise, the degree of 
fading of the nitroso-pigment during light exposure 
was unaffected by treatments. As would be expected, 
light exposure significantly reduced the percentage of 
cured meat pigment (Table 7). 

Under these experimental conditions, the per cent 
of heme pigment converted to nitroso-heme com- 
pounds appears to be relatively constant at 65%. 


TABLE 6 


Pigment content of hams cured with various sweetening agents 


Nitreso-heme pigment 


No. of Total 
hams pigment | Light 
Fresh 

faded! 

ppm (%) (%) 

7 day cure | 
No sweetener 105 73 47 
25 2—Sucrose............. 104 | | 53 
No sweetener : 4 105 73 47 
50—Dextrose 4 120 77 55 
3 day cure 

No sweetene 4 125 56 49 
38—Suc. ose... of 4 123 61 48 
No sweetene: sown 3 121 53 | 45 
43—Sucrose................ 3 111 54 39 
No sweetener.............. 4 126 61 45 
48—Sucrose.............. t 140 64 46 
No sweetener............. 4 113 59 46 
55—Sucrose 4 114 55 | ut 
No sweetener.............. ; 99 66 46 
60—Sucrose. 97 60 50 
No sweetener iinet 4 126 54 46 
75—Sucrose.............. 3 100 51 43 
No sweetener.............. 4 115 54 | 46 
75/30 NA cyclamate*.. 113 56 | 42 


1 Light faded—2 hours at 100 foot-cand es of light at 35° F (2° C) 
2 Pounds per 100 gal of pickle. 
* SUCARYL—-Abbott Laboratories brand Na cyclamate. 


TABLE 7 


Analysis of variance of the per cent concentration of nitroso-heme 
in extracts of hams cured with various sweetening agents 


Degrees of Mean 
Source tio 
ource of-variation square 
6 77.19 
Color (light exposure ).............. 1 3259.00*** 
6 21.46 


71 40.62 


*** Significant at 0.01% 


This was considerably lower than the per cent con- 
version obtained when the hams were cured for 7 days 
prior to processing (70-80%) indicating a curing 
time effect on color production. 

Examination of samples wrapped in cellophane and 
vacuum packages and stored at 40-45°F (4-7° C) for 
10 days revealed no putrefactive odor in any of the 
packages. Total plate counts on selected packages of 
both types revealed large numbers of bacteria which 
were primarily of the Lactobacillus genus. No dif- 
ferences attributable to treatment were observed. 


SUMMARY 


Between 0.50-0.75% sugar appears to be required 
to reach the threshold level for detection of sweetness 
in hams. This would correspond to 50—75 lb sugar per 
100 gal of pump pickle. This is believed to be higher 
than the concentration of sugar usually employed in 
commercial practice. 

Color analysis indicates no effect of sugar upon 
color production or stability. An effect upon the 
amount of color development due to length of cure 
was observed. This would indicate that the effects of 
sucrose upon color development and retention noted 
by other workers on long cure hams are not of signifi- 
cance when curing is limited to a few days. 

Bacterial flora did not appear to be affected by the 
treatment. If a sweetening agent is desired in rapidly 
cured hams, sucrose, dextrose, or a cyclamate appear 
to be interchangeable. 
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PREVIOUSLY REPORTED by 
Sleeth et al. (10, 11) have indicated the desirability 
of aging beef at elevated temperatures for a short 
duration. Organoleptic characteristics of the high 
temperature aged product were comparable to that 
aged in the conventional manner. However, in some 
instances, beef aged more than one day at tempera- 
tures higher than 80° F had a tendency to develop 
microbial growth on the surface along with some deep 
seated spoilage. Recently, various antibiotics, such as 
oxytetracycline (OTC), have been suggested as a 
means of controlling spoilage of beef during aging at 
high temperatures. 

According to Ayers (1), measures to minimize bac- 
terial invasion and growth on and in animal tissue 
must begin prior to slaughtering the animal and care 
must be exercised in handling the carcass throughout 
the dressing operation. 

Jensen and Hess (4), in a review of the literature 
of ante-mortem and post-mortem inspection of ani- 
mals, reported much evidence was available to sup- 
port the theory that bacteria are present in tissues of 
healthy animals. It was further indicated that bac- 
terial invasion of ham tissues occurs during the dying 
period or post-mortem. However, Lepovetsky et al. 
(5) examined commercially slaughtered beef and 
found most of the bacteria within the meat in the 
lymph nodes and relatively few bacteria in the bone 
marrow and skeletal muscle. Thus, it is apparent that 
these organisms must be controlled in the aging of 
beef. Consequently, the development of satisfactory 
methods to prevent spoilage of beef during high tem- 
perature aging is a serious problem. 

Goldberg, Weiser, and co-workers (2, 13, 14) studied 
the use of antibiotics in the preservation of fresh beef 
and found that OTC successfully prolonged the keep- 
ing quality (2). These studies were conducted with 
ground beef (2) and post-mortem infusion of beef 
rounds and whole animals (14). However, the in- 
fusion technique was difficult and time consuming. 

From this work, it seemed to Sacchi et al. (7) that 
a more complete distribution of the antibiotic to all 
tissues could be obtained by utilizing the vascular and 
lymphatic systems of the animal. In this way, the 
antibiotic would be carried by the blood and lymph to 
the most remote portions of the body and be dis- 
tributed through all the soft tissues. An ante-mortem 
intraperitoneal injection appeared to be the most con- 
venient method for the introduction of the antibiotic. 


"Presented before the Nineteenth Annual Meeting of the 
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This method offered some possibilities and was found 
to be quite practical under their experimental con- 
ditions. 

This investigation is concerned with the effect of 
ante-mortem injection of an aqueous antibiotic (OTC) 
solution to control surface and internal microbial 
growth during aging. 


EXPERIMENTAL MATERIALS AND METHODS 


Twenty-seven Utility cattle, weighing 600-700 lb, were used 
in this study. Low grade cattle were utilized since all product 
receiving antibiotic had to be destroyed. Al! cattle, except 
those serving as controls, were injected either intraperitoneally 
or intramuscularly (anterior portion of the tail) with 0.60 or 
0.80 mg OTC per lb of body weight 30 min to 6 hr ante-mortem. 
The antibiotic was dissolved in 15 ml of distilled water. Five 
ml aliquots were injected at 3 sites circumventing the tail, 
4—5 in posterior to the tail head. 

Experiment 1. This test involved 15 of the above cattle. Beef 
animals were slaughtered and dressed in the usually accepted 
manner. Immediately after slaughter, the were 
thoroughly washed with tap water. The carcasses 
pled bacteriologically in 3 areas: namely, external portion of 
the neck, between the 9th and 10th rib adjacent to the thoracic 
vertebrate, and inside of the round posterior to the pelvie arch 
using the Millipore Filter technique (8). The determinations 
consisted of total count, coliform, yeast and mold. 
were sampled every 24 hr during the 48 hr aging period. 

The right side of each carcass was placed directly into the 
aging room without chilling. These were held under ultraviolet 
radiation 48 hr at 86° F and 90% relative humidity. The in- 
tensity of the germicidal ultraviolet energy was 150—175 micro- 
watts per square centimeter at the surface of the product. At 
the completion of this period, the quarters were chilled 24 hr 
and processed. The left side of each carcass was held 15 days 
at 36° F and relative humidity of 90%. 

Blood samples were taken ante-mortem at 0, 30 min, and 
every hour after the antibiotic injection until slaughter. 
Heparin was used as the anticoagulant. The freshly drawn 
blood was immediately centrifuged. The plasma portion was 
drawn off and frozen for antibiotic At the time of 
slaughter, samples of blood, heart, liver, kidney, spleen and 
muscle were taken from each animal for Muscle 
samples were removed for assay from the short loin every 
24 hr during the aging period for the first 72 hr for both high 
and low temperature treatments and also at the end of 15 days 
from the low temperature treatment. Synovial fluid was taken 
from the stifle joint at 0, 24, 48 and 72 hr aging for bacterio- 
logical determinations. The popliteal lymph node was excised 
from the round and a portion of the semimembranosus was 
taken at the end of each aging period for total bacteriological 
counts. 

Experiment 2. Twelve cattle were used in this study. All 
aging conditions and procedures were the same as in Experi- 
ment 1, with the following exceptions. The right side of 6 
ecareasses was sprayed externally with 10 or 20 ppm solution 
of OTC. The remaining 6 carcasses were sprayed with a com- 
bination of 20 ppm of OTC and 20 ppm of nystatin. The 
entire surface was thoroughly moistened. No ultraviolet radi- 
ation was used. Spraying was accomplished by means of a 
pump with an ordinary paint spray attachment. 

Oxytetracycline assay procedure. The method of Grove and 
Randall (3) was utilized with the following modifications. A 
10 g muscle or organ sample was ground one minute in a micro 
Waring blender with 10 ml of monobasic phosphate buffer, 
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pH 4.5. The resulting slurry was centrifuged 10 min. The 
supernatant was used to fill 3 cylinders in each of 3 plates for 
each unknown sample. The cylinder-plate method was used with 
Bacillus cereus var. mycoides as the test organism. Readings 


were made after 18 hr ineubation at 30° C. 
Round steaks one inch thick and rib steaks three-fourths 
inch thick were broiled to internal temperatures of 140° F 


(medium rare) and 160° F (medium well done). These were 


frozen and ground 3 times before assay. The same assay pro- 
cedure was followed as above except 15 ml of buffer was used 
in order to obtain sufficient supernatant for the platings. 

Ten ml of blood plasma were buffered with 10 ml of a 
diluent containing one part of 3.5% bovine albumin plus 2 
parts of phosphate buffer, pH 4.5. This solution was plated 
in the same manner as described above. 

Bacteriological procedure. The Millipore Filter technique of 
Silliker et al. (8) was used. After the sample was prepared, 
the material was plated according to conventional procedures. 
Nutrient agar was used for total count, desoxycholate agar 
for coliforms, and Littman Medium for yeast and mold. Total 
count and coliform samples were incubated 48 hr at 37°C 
while yeast and mold samples were incubated 72 hr at 30° C, 


RESULTS AND DISCUSSION 


Intraperitoneal injection of OTC was not satisfac- 
tory. Considerable difficulty was encountered in 
puncturing the rather elastic intraperitoneal lining 
and as a result, the antibiotic was discharged fre- 
quently in the flank. The antibiotic consistently caused 
a marked yellowing and a distinct necrotic condition 
in the flank area which had to be removed after 
slaughter. This detracted from the appearance of the 
careass and would decrease the market value. 

Intramuscular antibiotic injections in the tail were 
found to be rapid, easy to administer and more satis- 
factory than intraperitoneal injection. Although 
there was some necrosis and yellowing at the site of 
injection it was in an area of low market value and 
would not detract from the appearance of the carcass. 

In the first phase of this study, 0.60 mg OTC per 
pound of body weight were injected.to control deep 
seated spoilage when the product was aged at 86° F. 
Ultraviolet radiation was used to control surface 
growth. After 24-hr aging, the controls were com- 
pletely putrid. Careasses which had received OTC 
injections were sound internally but objectionable 
surface greening and odoriferous characteristics were 
apparent in the neck, rib, and shank regions at the 
end of the 48-hr aging period. 

The antibiotic treatment was increased to 0.80 mg 
OTC per pound of body weight. Carcasses were aged 
under the same conditions as described above. Ade- 
quate product protection was obtained during the 
18-hr aging and subsequent chilling period of 24 hr. 
There was no evidence of internal spoilage or external 
sliming. 

The ultraviolet radiation caused a slight yellowing 
and ‘‘burned’’ appearance on the surface of the 
product under the environmental conditions utilized. 
To eliminate this condition, a surface spray of 10 ppm 
OTC was applied previous to placing carcasses into 
the aging room and ultraviolet radiation was dis- 
continued. Even though the surface bacteriological 
counts were less than the controls (Table 1), this 
treatment -as not satisfactory sinee by inhibiting 
caly bacteria, yeast and mold development flourished. 


TABLE 1 


The effect of a post-mortem surface spray on total bacteria count 
of beef at various intervals during the aging period’ 


Bacteria total count X 10° 
per 2.5 sq in 


Surface spray Surface 
post-mortem location it 
slaughter 24hr | 48hr 
Control 2 Round 183.0 710.0 
Neck 214.0 |} 710.0 
10 ppm OTC 2 Round 18.9 803.5 
Neck 1.4 5.4 
20 ppm OTC 2 Round 002 10.02 155.5 
| Neck 005 1.8 19.8 
Rib a 2.5 
20 ppm OTC | 2 Round 00004 3.0% 7.7 
20 ppm Nystatin Neck 00002 8.02 24.7 
Rib 00000 .002 1.0 


1 Environmental aging conditions were 86° F and relative humidity 
90%. 
2 Estimated 


Careasses were entirely normal internally but an ex- 
cessive amount of yeast and mold growth occurred 
over the carcass by the end of 24 hr aging. These 
caused greening and putrification on the tail head, 
kidney knob, fore shank, plate and neck after 48 hr 
aging. 

A reduction in surface total counts was accom- 
plished when the carcasses were sprayed with 20 ppm 
OTC (Table 1). However, the same yeast and mold 
conditions existed as described above. 

An antifungal antibiotic, nystatin, was utilized to 
control the fungi on the surface. A combination 
spray, consisting of 20 ppm OTC and 20 ppm nystatin 
was applied prior to aging. The results of this treat- 
ment are also in Table 1. There was a significant 
decrease in surface total counts over previous treat- 
ments. Yeast and mold growth was reduced. All 
treated carcasses were sound internally and externally 
at the conclusion of the 48 hr aging and 24 hr chill- 
ing period, 

Total coliform population on all product aged at 
elevated temperature followed the same pattern as the 
bacteriological counts. Synovial fluid counts increased 
slightly during the aging period. The elevated temp- 
erature also produced higher counts than control 
carcasses aged at 36°F but were not significant. 
Samples of the popliteal lymph node and semimem- 
branosus taken at the end of the respective aging 
periods resulted in a higher total bacteriological count 
from the beef aged at 86° F as compared to 36° F. 
This difference was not significant. 

The residual quantities of OTC detected in various 
tissues of beef injected ante-mortem with 0.80 mg per 
pound of OTC are given in Figure 1. The levels of 
OTC varied greatly from one tissue to another. This 
has been demonstrated also by McMahan et al. (6) in 
beef tissues, Silvestrini et al. (9) and Ayers (12) in 
poultry tissues. 

sioassays revealed that the level of OTC in blood 
plasma increased very sharply during the first hour 
after injection. The OTC concentration decreased 
between. the first and second hour and then leveled 
off until the fifth hour. At this time a gradual de- 
crease was noted. 
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Figure 1. The effec of time of ante-mortem injection on OTC 
residue in various beef tissues. OTC injected at rate of 0.80 
mg/lIb body weight. 


Samiples of muscle, heart and liver, taken at the 
time of slaughter from animals injected ante-mortem 
at the time intervals indicated in Figure 1, reveal a 
sharp increase for the first 2 hours and then gradually 
increasing to 6 hours without reaching a plateau. This 
would indicate that OTC residual was accumula*‘ng 
in these tissues more rapidly than it was being metabo- 
lized and dissipated. A very rapid movement of OTC 
from the site of injection to the kidney ..as d.mon- 
strated. It will be noted that the level of OTC de- 
creases very rapidly two hours post-injection. 

Even though the sensitivity of the assay procedur 
for this study was .03 meg/g, no detectable residua 
was found in spleen. Explanation for this phenomenon 
is not known at this time. 

Assay of muscle samples from the short loin every 
24 hours during the high temperature aging period 
indicated a small, but not significant, decrease in OTC 
residual. Thus, the effect of aging at 86° F did not 
have any appreciable effeet on OTC activity. This is 
important from the standpoint of providing adequate 
product protection throughout the aging period. 

The effect of cooking on OTC residues is given in 
Figure 2. Adjacent rib steaks from OTC injected 
cattle were broiled te internal temperatures of 140° F 
(rare) and 160° F (medium well ~ ) and these 
compared to raw samples. Results indicated that 18% 
of the antibiotic was destroyed in steaks broiled to 
the rare state. No detectable residue (<.03 meg/g) 
was found in the medium well done steaks. This would 
indicate that if beef treated with OTC was cooked to 
160° F before consumption, untoward effects of the 
antibiotic to the public health would be minimized. 
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SUMMARY AND CONCLUSION 


The tail, as a site of ante-mortem antibiotic injec- 
tion, offers greater possibilities than any other in- 
jection site previously utilized. 

Adequate product protection from external sliming 
and internal spoilage was provided beef that received 
an ante-mortem intramuscular injection of 0.80 mg/lb 
of OTC which was aged under elevated temperatures 
and ultraviolet radiation or an external combination 
spray consisting of 20 ppm OTC and 20 ppm nystatin. 
However, an undesirable appearance developed on the 
surface of the product due to ultraviolet radiation. 
By utilizing the external spray, the normal appear- 
ance of the product surface was maintained during 
the aging process. 

Total surface bacteria, coliform, yeast, and mold 
counts were negligible after the carcasses were washed 
and sprayed with OTC and nystatin prior to aging. 
Counts increased during the aging period until 
processed but were not extensive enough to cause 
sliming and spoilage. Total bacteriological counts of 
the synovial fluid, excised popliteal lymph nole and 
the semimembranosus increased slightly during aging 
but were not significant. 

The coucentration of OTC in various beet tissues 
was affected by the time lapse between injection and 
slaughter. The OTC concentration in the blood de- 
creased with time, while ‘ie concentration in other 
tissues, except kidney and spleen, increased and had 
not plateaued at the end of,six hours. Residual anti- 
biotic in the kidney decreased after two hours while 
no OTC was found in the spleen. 

Under condi‘ions of this study, product protection 
did not appear to be a funetion of time the OTC was 
injectec ante-mortem. It is significant to note the ade- 
quate prc‘ sction received when animals were injected 
only 30 minutes prior to slaughter. 

Aging temperature did not influence the dissipa- 
tion rate of the antibiotic in the muscle tissue. 
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Figure 2. The effect of cooking on OTC residues in beef. 
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There was a substantial reduction in OTC concen- 


tration of medium rare steaks with no detectable resi- 
dual found in the medium well done steaks. 
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Use of Emulsifiers and Emulsified Oils to 
Reduce Cohesion in Canned White Rice’ 


(Manuscript received August 31, 1959) 


OR PEARL RICES pro- 
duced principally in the western states, normally are 
quite sticky as well as cohesive when cooked. The 
sticky character was largely overcome by a canning 
process developed at this laboratory (4, 5). A subse- 
quent market test of this product, however, revealed 
that an undesirable degree of cohesiveness remained, 
making the rice difficult to remove from th -ontainer 
and to separate into individual kernels (2). This re- 
port is concerned with treatment of the rice with 
surface-active materials © and vegetable-oil emuisions 
to reduce cohesion between kernels without affecting 
other properties of canned rice which make it superior 
to freshly cooked rice. 


MATERIALS AND METHODS 


The rice used was commercially milled U 8 No 1 Faney Cali 
fornia pearl, Oils for the emulsions were commercially refined 
vegetable oils, and most of the surfactants were research sam 
ples obtained directly from manufacturers. 

Riee was canned by the procedure described below. Tap 
water, acidified to pH 5.0 to 5.5 with 2 drops of glacial acetic 
aeid per liter, was used for soaking and cooking the rice. Con 
trols had the same treatment except that the final rinse was 
omitted. 

Milled riee, 1250 g, was soaked 30 min in 1000 ml of water. 
It was then transferred to a stainless-steel wire basket and 
rinsed in cold running tap water to remove dirt, loose starch, 
and rice polish. The basket of rice was next immersed in 
3500 ml of boiling water. Temperature dropped quickly to 
185°F (85° C), where it was held for 5 min, This cooking time 
raised the moisture content of the rice to 51 + 1%. 

The product was thoroughly rinsed in cold running water, 
drained, rinsed in 3500 ml of emulsion or emulsifier for 1.5 
min, drained again, and packed into 303 x 406 C-enameled cans 
(336 + 0.5 @ per can). 

The cans were sealed under 28 in of vacuum and retorted 
60 min at 240° F (116°C). After the steam pressure was re 
leased, the cans were cooled in water. 

Oil emulsions were usually prepared by adding one part of 
emulsifier to 10 parts of vegetable oil, and after the mixture 
was heated to 149 to 158° F (65 to 70°C) water of the same 
temperature was slowly stirred in until the oil concentration of 
the dispersion was 50% or 25%. The dispersions were passed 
3 times through a hand homogenizer (manufactured by Club 
Aluminum Produets Co.)* to obtain emulsions which were 
diluted with water to the desired strength just before use. 

* Presented at the Nineteenth Annual Meeting of the Insti- 
tute of Food Technologists, Philadelphia, Pa., May 18, 1959. 

"A laboratory of the Western Utilization Research and De- 
velopment Division, Agricultural Research Service, U. S. 
Department of Agriculture. 

* Individual manufacturers should consult the Food and 
Drug Administration, Washington 25, D. C., and the food and 
drug officials of the individual states involved, to determine if 
the use of any proposed additive is permissible, and if so, what 
limitations are placed on its use. 

“Mention of specitie products does not constitute endorse- 
ment by the U. S. Department of Agriculture over others of a 
similar nature not mentioned. 


R. E. Ferrel, E. B. Kester, and 
James W. Pence 


Western Regional Research Labora- 
tory,” Albany, Calif. 


Except where otherwise stated in the text, 5% cottonseed oil 
emulsions prepared with 0.5% polyoxyethylene sorbitan mono 
oleate (Tween 80) were used in all treatments. (Tween 80 was 
completely ineffective when used alone.) 

Surfactant-water d spersions were prepared in the same 
general manner as the oil emulsions. When necessary, smal! 
amounts of aleohol (2.5 to 5.0%) were added to aid disper 
sion; traces of sodium stearate (0.01 to 0.05%) were some 
times used to prevent gelation of the emulsions. If the emulsi 
fier was water-soluble, the homogenization step was omitted. 
All blends were made with 10% concentrations of emulsifier 
und diluted with water as needed just before use. 

Organoleptic comparisons were made by the duo-trio pro 
cedure described by Peryam and Swartz (3) or by a ranking 
method: deseribed by Boggs and Hanson (7). The rice was 
prepared for serving by adding % cup warm water to the con 
tents of a No, 303 can in a saucepan and cooking 2 to 3 min 
ut low heat, stirring 2 or 3 times until the water is adsorbed 
and riee is heated through (salt normally added at this poin 
was omitted for the taste panel tests). 

The effect of treatment on cohesiveness vas assayed as fol 
lows: Canned rice was aged 7 days at ambient temperature. 
Then both ean ends were removed and the contents transferred 
intact to a special shaker container. This container is 4 in 
wide, 6 long, and 4% deep and has a perforated false bottom 
with staggered %¢-in perforations on %-in centers. It has a 
tight-fitting lid and a bottom ree’ * pan 2% in deep. This 
assembly was shaken for 1 or 2 m 
having a l-in stroke and a speed of 33u .yeles per mirute. The 
percentage by weight of single kernels passing through the 
screen was used as a measure of the reduction in cohesion and 
is referred to as the separation index. 

Because of the low precision of this method (+10%), all 
results reported are averages of at least duplicate and in most 
eases triplieate determinations. 


reciprocating shaker 


RESULTS 


Physical variables affecting separation index. As would be 
expected, duration of shaking affected the amount of kernel 
separation. This is illustrated in Figure 1. Relative values for 
one and two min of shaking, however, were reasonably constant 
over the full range of numerical values obtained for a series of 
different samples. Two minutes of shaking were chosen as 
standard for all but the oil-concentration series, because it 
generally yielded a slightly wider spread of values and hence 
made possible a more accurate interpretation of results. One 
minute of shaking was used for the oil-concentration series 
since 2 min of shaking passed most of the rice through the 
sereen and thus would bunch the values in the higher portion 
of the curve (Figure 3). 

The weight of rice placed in the ean had a significant effect 
on the separation index, as shown in Figure 2. 

For testing purposes a slight overfill of 336 2 per can was 
chosen as the standard weight in an effort to minimize any 
erratic packing effects that might be caused by non-uniform 
subsequent handling of the cans of rice. Actually, better sepa 
ration of grains is obtained with a lighter fill, such as 326 g 
per can. 

An inerease of 1% in moisture content of the rice within 
the recommended range of 50 to 55% caused about a 2% de 
erease in the separation index. Such processing variables as 
amount of rinsing following cooking and rate of cooling of 
eans following retorting showed no measurable effect. Be 
cause the temperature at which the canned rice is held after 
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...captured for you in Givaudan’s 


IMITATION PEACH FLAVOR 


is also recommended as a modifying note for orange or cherry 
beverages, and is available in powdered or liquid form. To 

achieve the fuil natural flavor of fresh peach in your product, try ress Feevece 
Givaudan’s Imitation Peach. Write for samples and full information. a 
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reproduces the mouth-watering goodness of rich, ripe peaches. 
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Through ALL the Services of FMC 


Among food processors, FMC symbolizes a good equipment for better food products. Through 
deal more than “the world’s largest manufac- more than 70 years FMC has been “putting ideas 
turer of food preparation and processing equip- to work” toward this end. If you are looking for 
ment.” You might call it good plantkeeping, a way to improve your current methods, perhaps 
the multiple services that begin with an idea— this background of experience can be helpful. 
frequently from a processing p!ant with a prob- Call on FMC...your partner in progress...past, 
lem — and result in the development of better present and future. 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 
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| 
| 
al 
a 
. 
a 
| 
if | 
| 
| 
| 
| 
an 
A} 
102B 


USE OF EMULSIFIERS TO REDUCE COHESION 103 


Separation index in Per Cent 


A 


F 
Sample 


Figure 1. Comparison of shaking times in determination of 
separation index for a series of samples selected to provide a wide 
range of values. Blank bars signify one minute of shaking and 
shaded bars signify two minutes. 
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Figure 2. The effect of net weight of rice per can on separa- 
tion index. The circles represent untreated rice, the triangles 
represent emulsifier (Span 80) treated rice, and the crosses repre- 
sent emulsion treated rice. 


processing affects its cohesiveness, comparisons of treatments 
made on different days may be of questionable validity; a 
control sample was therefore usually included in each series of 
tests. The effect of temperature is discussed more completely 
in a later section. 

Effect of processing treatments on separation index. Prior to 
evaluation of particular emulsions and emulsifiers as cohesion 
inhibitors, tests were conducted to determine the stage or steps 
of processing where the treatment would be most effective. The 
results are shown in Table 1. 


The greatest improvement was achieved by application of 
emulsions at both the cook and rinse stages, or at all three of 
Although the pat- 
tern of improvement was slightly different depending upon the 


the proce ssing stages (soak, cook, rinse 


emulsifier tested, treatment only at the rinse stage was nearly 
as effective in all cases as any combination of treatments in- 
vestigated. Because of its simplicity and practical economy, 
this treatment was used for the remainder of the work reported 
in this paper. 

Because the surface-active materials used to form the emul- 
sions can exert an important effect on cohesiveness of the canned 
rice when used by themselves, a large number of different types 
and products from different sources were tested. Table 2 lists 
the most effective of 42 products which were screened. 

Although it was recognized that combinations of specific 
emulsifiers might show synergism in reducing echesion, no 
investigation of this possibility was made. 

Tests conducted with a series of seven 5% oil emulsions, 
each prepared with a different emulsifier, showed no significant 
differences in effectiveness, even though the emulsifiers varied 
widely in effeetiveness when used by themslves. Moreover, no 
difference in effectiveness was found when the concentration of 
emulsifiers in 5% oil emulsions varied from 0.1 to 2.0%. 

The concentration of oil in the emulsion used to rinse rice 
before canning was an important variable, as shown in Figure 3. 

The separation index was directly related to the logarithm 
of the concentration of oi A similar relation- 
ship was found for concentration of emulsifiers, when used 
alone, although the rate of change differed for each of three 


in the emulsion 


emulsifier types tested. The amount of oil retained by the rice 
in these experiments »ged from 0.27 to 1.01% (untreated 
eontrol contained 0.11 and was related linearly to the con- 
eentration of oil in the emulsions used. 

The kind of oil used in the emulsions had only a minor effect 
on separation index. Cott« nseed, rice bran, corn, safflower, and 
peanut oil gave essentially equal results. Sesame oil gave a 
slightly better separation and soya oil, slightly poorer results. 
That variations in the duration of rinsing had no significant 
effect was shown with three series of samples rinsed one, three, 
and five minutes using an oil emulsion and two different 
emulsifiers, 


TABLE 1 


Comparison of the effectiveness of oil emulsion and emulsifier 
treatments when applied at each of the processing steps 
singly and in all possible combinations 


Separation index, % 
Stage where 2atme applied 
age where treatment is applied $% oil 0.5% 
emulsion emulsifier ! 


( Untreated )....... ; 26 13 


Soak..... ‘ 28 14 
Cook... 45 37 
Rinse 84 32 
Soak and cook.. : 57 38 
Soak and rinse........ 81 26 
Cook and rinse. 31 
Soak, cook, and rinse. 89 38 


1 Sorbitan mono-oleate (Span &( 


TABLE 2 


The effect of rinsing with certain emulsifiers on reduction of 
cohesiveness in canned rice’ 


Emulsifier used Separation index 


(%) 
Mono-, di-, and triglyceride mixture (Duex). dunes 79 
Sorbitan mono-oleate (Span 80) 59 
Glyceryl mono-oleate 58 
Mono- and diglyceride mixture (Atmu! 82) 52 
Mono- and diglyceride mixture (Atmul 84) 48 
Hydroxylated lecithin (Centrolene 8)... 4 42 
Lecithin (Gliddol n.s.)... 35 
Propylene glycol monococat 87 


1 Applied at 1% level to enhance effect. Water rinse between cook 
ing and emulsifier treatment was omitted, so that treatment tempera- 
ture was above normal. 
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Figure 3. The relationship of separation index (one minute 
of shaking) to concentration of oil in emulsions used to rinse 
cooked rice before canning. 


TABLE 3 


Effect of treatment temperature on separation index 
of canned rice 


Separation index, % 
Sample treatment 


| 68°F | 181°F 

| | 
5% oil emulsion 77 aS 
Hydroxylated lecithin (OCentrolene 8)... 29 
Mono-, di-, and triglyceride mixture (Duex).. 1s 60 
Mono- and diglhyceride mixture (Atmul] 80).......... 23 53 
Glyceryl monostearate 17 23 
Sorbitan mono-oleate (Span 80)......... 47 67 


‘Samples treated at 131° F were first rinsed with water at this 
temperature 


The temperature at which the, rinse treatment is applied to 
the rice was found to be important. Typical results are shown 
in Table 3. Although the inereases in the separation index at 
the higher temperature are small in several instances, they are 
quite substantial in others. In commercial practice, a hot rinse 
just before can filling would help to obtain the relatively high 
vacuum (26 inches minimum) required for stability of the 
canned riee (4, 5). 

Effects of time and temperature on separation index. Although 
a holding period of one week at room temperature between 
canning and testing of experimental lots of rice had been 
selected for convenience, changes in the separation charac 
teristies seem to continue at a measurable rate for several 
weeks, Figure 4 summarizes results obtained for an emulsion 
treated and an untreated lot of rice aged at room temperature 
for periods up to 29 days. The improvement in separability 
occurred relatively rapidly during the first week or two but had 
virtually ceased after four weeks. 

Further clarification of this time-temperature effect was 
obtained after aging freshly canned treated and unrreated rice 
one week at four temperatures ranging from 34° to 90° F 
(1°C to 32°C). Rice temperatures were at or near holding 
temperatures when tested. Results are shown in Table 4. The 
lower temperatures not only markedly accelerated the changes, 


but brought about higher separation values than had been 
otained in four weeks of conditioning at room temperature. 
The last two columns of Ta’le 4 indicate that, at most, only a 
small portion of the observed differences in separability of 
samples aged at different temperatures could be attributed to 
rice temperature at time of testing. 

Organoleptic evaluations. It is conceivable that after the 
emulsion treatment, the small amount of oil retained by the 
rice could produce organoleptic effects. This possibility was 
examined by paired difference (duo-trio) testing of rice treated 
with emulsions containing 2.5, 5.0, and 7.5% of oil, as com- 
pared to untreated samples. The results are summarized in 
Table 5. The rice treated with emulsions containing 5%, or 
more, of oil are reliably distinguished from untreated samples, 
but no meaningful preferences were expressed until the oil 
level in the emulsion was increased to 7.5%. In some cases, the 
judges indicated that textural differences (grain separation) 


re) 


@ 
T 


T T 


Oo 
T 


Separation Index in Per Cent 


l 
10 20 30 
Time in Days 


Figure ¢. The effect of holding time at room temperature on 
separation index for untreated rice (circles) and emulsion treated 
rice (triangles). 


TABLE 4 


Effect of holding temperature on separation index for untreated 
and treated canned rice; stored 7 days 


Separation index, % 


Sample treatment | oy “oats 34° to | 70° to 
90° F 70°F 50°F 34°F 70° Fl 4° R2 
(Untreated ).......... B.'s 17 | a1 | 55 40 32 
0.5% emulsifier’... 14 19 |} 65 72 62 49 
5% emulsion......... 38 | 77 i 9 91 91 87 


‘Stored 6 days at 34° F, one day at 70° F, and tested at 70° F. 
* Stored 6 days at 70° F, one day at 34° F, and tested at 34° F. 
Sorbitan mono-olente (Span 80). 


TABLE 5 


Organoleptic evaluation of rice treated with emulsions containing 
different concentrations of oil 


Preference? 


| Judgments 
Sample treatment Total No. | Treated 
No. correct | correct 
2.5% oil emulsion rinse 19 12 59 5 8 
5.0% oil emulsion rinse 20 17 84** | 8 
7.5% oil emulsion rinse 19 15 yore 4 Fer 3 


** Difference significant (FP. 0.01). 
' Some judges had, or expressed, no preference. 
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rather than flavor differences were used to distinguish between 
the samples. In any event, it would seem that eanned rice 
treated with a 5% oil emulsion would be acceptable to the 
average consumer. By a ranking method the panel was unable 
to distinguish flavor differences among the 7 vegetable oils 
used in the treatments, but could detect differences between 3 
emulsifiers when used by themselves in the rinse. With regard 
to flavor stability of emulsion treated canned rice, no signifi 
cant differences had appeared after 19 weeks between samples 
held at 34°F and others held at 100° F. These stability 
experiments are being continued. 

Effects due to differences in rices. Cooking qualities of rice 
have long been knuwn to vary from year to year and with the 
age of a rice. In the present experiments, the behavior of a 
sample of 1957 crop rice approximately 17 months old was 
compared with a sample of 1958 crop riee about 5 months old. 
The results are as follows: 


Separation index, % 
Treatment 
1957 crop 1958 crop 


17 months old) (5 months old) 


Untreated 16 17 
0.5% sorbitan mono-oleate 24 33 
5% oil emulsiot 53 


These values do not permit a conclusion as to whether the 
differences are due to erop year, age, or both, but they empha 
size the importance of care in selection of raw rice to obtain 
uniformity of product. 


DISCUSSION 


Changes during processing and subsequent aging 
of canned rice, which make it superior to freshly pre- 
pared short-grain rice, appear to be similar to firming 
or hardening in bread and other starchy systems often 
associated with retrogradation or erystallization of 
gelatinized starch. Hardening of rice kernels during: 
the first few weeks after processing undoubtedly helps 
to prevent stickiness between kernels when subse- 
quently prepared for serving. 

At the same time, when adjacent kernels lie close 
together in the can, some of the hardening forces will 
also operate between the kernels so that coherent 
clumps or masses are formed. It is probable that films 
of emulsified oils act as a barrier to this process. Re- 
sults with the canned samples stored at different tem- 
peratures suggest that the within-kernel changes oc- 
cur more rapidly than the between-kernel effects. 
Masking or retardation of these inter-kernel effects 
reduces the undesired cohesiveness. The presence of 
an emulsifier with beth hydrophilic and lipophilic 
properties seems to be essential, since oils alone are 
not satisfactory. 

Experience in preparation of canned rice for mar- 
ket testing (2) indicates that presently available 
equipment can be adapted with only minor modifica- 


tion to the canning of rice including a dip rinse or a 
spray application of an emulsion or surfactant. 


SUMMARY AND CONCLUSIONS 


A rinse treatment with dilute vegetable oil emul- 
sions or dilute dispersions of certain surface-active 
agents during the canning of short-grain rice 
inarkedly reduced the cohesion that normally develops 
in the product. Cold storage of the product after 
canning was also beneficial. Neither the type nor 
concentration of emulsifier in the emulsion influenced 
significantly the degree of cohesion in treated prod- 
ucts. Emulsifiers differed in their effeet upon co- 
hesion when used alone, but no correlation with their 
type or structure was evident. 

Reduction of cohesion in the rice was directly re- 
lated to the logarithm of oil concentration in the 
emulsions. The amount of oil taken up by the rice 
refiected the concentration of oil in the emulsion but 
barely exceeded 1.0% even at a level of 15% oil in 
the rinse. When the level of oil was below 5% in the 
rinse, a taste panel could not reliably distinguish 
between treated and untreated rice. No change in 
organoleptic properties appeared in treated rice after 
19 weeks of holding at 100° F. 

Small though significant differences in cohesiveness 
were found among treated samples of milled rice of 
different age and crop year. 
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Comminuted Orange 
A Novel Process for Its Manufacture 


(Manuscript received July 28, 1959) 


Tue rAcT that citrus peels contain 
more than twice the amount of ascorbic acid than the 
juice of the endocarpium (4), as well as the fact that 
all of the essential oil is incorporated in the flavedo, 
lead some producers of citrus products to try ways 
and means for a fuller utilization of citrus fruit. One 
of these is to convert the whole of the citrus fruit into 
an edible product. 

‘‘Comminuted orange’’ is a recently coined term 
’ introduced into the trade dealing with citrus products. 
By this is generally meant transforming citrus fruit 
into a paste of more or less fine texture by means of 
some sort of disintegration. Apart from isolated 
articles (1) and news items in industry journals and 
a few patents, practically nothing has been published 
on this subject in the scientifie or technical literature, 
but private communications reveal that most of the 
methods of manufacture at present used for com- 
minuting citrus fruit are based on the following main 
steps: either whole citrus fruits, or the peel alone, or 
various proportions of juice, rag and peel are me- 
chanically disintegrated and milled to a fine colloidal 
paste using suitable milling equipment. In some cases 
the milling is preceded by cooking the peel in double 
jacketed stainless steel tanks in order to soften it be- 
fore comminution. 

What is usually required of a good product seems 
to be: 

a) practical sterility of the product, 

b) proper colloidal consistency, 

¢) retention of vitamin C, 

d) inactivation of pectolytiec enzymes, 


e) good keeping qualities. 


However, all existing processes of manufacture seem 
to have distinct deficiencies and leave much to be de- 
sired in the final product. 

The following novel process of manufacture of com- 
minuted citrus fruits is described here after having 
been fully tried out on both a laboratory and a pilot- 
plant scale. 


THE PRINCIPLE INVOLVED 


Elsewhere, Braverman (3) has deseribed a method for dis- 
integrating plant material—in particular, fruits, using a modi- 
fied Henze cooker which was originally widely used in Western 
Europe in the early years of this century for cooking and dis- 
integrating potatoes in the production of alcohol. 

This method (3) consists in steam heating whole fruits in a 
stainless steel, conical pressure cooker, as described below in 
detail, provided with a blow-out valve at the base. The con- 
tents are then blown out by sudden opening of the valve. The 
mass blown out in such a manner is completely disintegrated, 

because of the bursting of the vegetable cells. At the same 
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time several important results are achieved: sterilization of the 
fruit; thorough disintegration; and simultaneous inactivation 
of the pectic and other enzymes. The mass is then passed over 
a finisher and through a colloidal mill, for final smooth con- 
sistency. It is then pasteurized and hot filled. 

Equipment and process. The pilot plant equipment used in 
these experiments is 1 meter high and 40 em at the widest base 
of the inverted cone (Figure 1) built of stainless steel with walls 


Figure 1. Henze pilot-plant disintegrator. 


3 mm thick. The upper cover is removable for introducing the 
fruit and has 8 hinged screws. This cover is provided with a 
vent, a pressure gauge and a safety valve. A wide grid in the 
form of a cross is inserted at the bottom of the conical 
apparatus, just above the outlet, to prevent whole fruit from 
clogging the opening. 

The rapid opening blow-out valve at the bottom end of the 
conical cooker is 2 inches in diameter, proportionally wide 
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enough to allow the entire mass through as fast and as freely 
as possible. Just above the blow-out valve a side tube ending 
with a tap projects from the bottom of the eooker—this is used 
for blowing out any condensate before the final blow-out 
(Figure 2). 
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Figure 2. Henze disintegrator—arawing. 


The conical pressure cooker, with the cover removed, is filled 
with adequately washed and trimmed whole oranges leaving 
some headspace. The cover is now carefully screwed on. With 
the air vent open live steam is now introduced into the 
apparatus until the air of the cooker is entirely replaced by 
steam. To prevent excessive dilution of the resulting product 
with steam condensate, the side tube is now opened to release 
all accumulated condensate. The fruit is not ready for process 
ing. The air vent is closed, as is the tap of the condensate. 
Steam pressure is now raised to 3 atmospheres (approximately 
40 Ib per sq in). The holding time naturally depends on the 
amount of fruit in the apparatus, but 2 to 3 min are generally 
sufficient. At the end of this period the steam inlet is shut off 
and the blow-out valve at the bottom of the cylinder is quickly 
opened discharging the entire contents of the cooker. The high 
temperature to which the fruit is subjected in the pressure 
cooker is immediately reduced as soon as the blown out mash 
of oranges is released into the receiving tank. 

The mash, while still warm, is transfered now to an 
ordinary finisher (screen with 1 mm perforations) where 
all seeds, green buttons, and the greater part of fragments of 
the parenchymatous walls of the segments are largely removed. 
The screened material from the finisher can normally be packed 
as it is. However, most buyers prefer a smoother texture and, 
therefore, the mass is passed through a colloidal mill (Figures 
3 and 4) from which the final material emerges having perfect 
colloidal consistency. 

The comminuted final material was packed in plain number 
A 2 and in 6 oz lacquered tins and pasteurised at 95° C for 20 
and 10 minutes respectively. Other batches of the material were 
preserved with 2000 pp SO, in jars and barrels. 


Figure 3. ‘‘Frima’’ colloidal mill—external view. 


RESULTS 


Samples of comminuted fruit prepared by the above 
process had on the average the following indices : 
Specific gravity at 20° C 1.034 
Total soluble solids ..... 14° Brix 
Acidity (as Citrie Ae. 0.4% 
47.5 mg/100 
1° /oo (per mille) 


Ascorbic acid 
Essential oil 
Viscosity (flow in standard ) 
tube 1 em in @ 6 21” 
Jelly test no PE activity 
On storage at ordinary room temperatures the 
product had excellent keeping qualities, its yellowish 
colour and fine texture persisting. The flavour re- 
mains very pleasant and no deterioration of the 
essential oil has been observed even on prolonged 
storage. 
Ascorbic acid content of the paste which was on the 
average 60 mg/100 g at the point of being blown out 
from the pressure-cooker was quickly reduced to about 
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CE 


Figure 4. “Frima” colloidal mili—drawing. 


47 mg/100 g during the colloidal milling when a large 
amount of air is usually incorporated. 

Thereafter, however, there was no loss of vitamin C 
in the product packed in plain tinned cans and that 
preserved with SO, in barrels, but all samples packed 
in lacquered tins underwent losses as shown in Figure 


Days 


Figure 5. Loss of vitamin C in comminuted orange packed in 
cans (plain and lacquered). 


While the Jelly test after the process is negative 
showing no activity, the product shows a marked 
diminution in viscosity as shown in Figure 6. 

While the whole orange of the Jaffa variety contains 
around 3 per mille by weight of essential oil of orange 
it is only to be expected that the use of this process 
reduces the quantity of essential oil left in the final 
product and this naturally is due to partial steam 
distillation of the oil during the blowing out opera- 
tion. The residual oil content is always slightly above 
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Figure 6.—Viscosity of comminuted orange on storage. 


1°/oo, however, but this quantity remains very stable 
as discussed further. 


DISCUSSION 


When designing the pressure cooker it is important 
that the whole column should end in a smooth and 
gradual cone. If the bottom of the heating chamber 
is straight or only rounded it will create considerable 
obstruction to the material blown out. This will re- 
sult in the steam foreing a passage out and leaving 
part of the fruit in the cylinder. 

Both pressure and holding time must be checked 
separately for every apparatus as well as for every 
individual plant material to be processed. 

The Henze pressure cooker causes the complete and 
rather fine disintegration of the citrus fruit tissue 
through the bursting of all vegetable cells when the 
blow-out valve is suddenly opened. While soft fruits, 
such as apricots or pears, require a lower temperature- 
pressure, citrus fruits require a pressure of about 
40 lb psig for about 3 min. All experiments in this 
work have been carried out on the Jaffa (Shamouti ) 
variety, mainly grown in this country and on the 
Late Valencias. These latter required a somewhat 
longer time for complete disintegration, 344 min. But 
even larger pieces which are torn away from the fruit 
during the distintegration are so soft that they are 
easily comminuted already in the finisher. 

The second achievement of the Henze apparatus in 
this case is the complete sterilization of the product 
during this process. Any contamination which the 
comminuted paste may acquire from this point on- 
wards occurs only during the subsequent finishing 
operation and colloidal milling. 

A number of sterility test made on the final product 
were invariably negative. 

It is obvious that such treatment of the plant ma- 
terial completely inactivates all present enzymes and 
among them those particularly important in citrus 
fruits, the pectolytic enzymes, pectin esterase (PE) 
and poly-galacturonase (PG). When mixed with any 
juice or syrups the final product makes very good 
dispersions which keep well. The permanent cloud 
stability is not disturbed even on prolonged storage 
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during the first few weeks of which the apparent vis- 
cosity usually tends to decrease. 

The stability of ascorbic acid in the product packed 
in plain tins is due of course to the reducing power 
of the tin coating. 

The most remarkable feature of this product is the 
stability of the essential oil in the paste at a level of 
1°/oo or higher, which keeps well even on prolonged 
storage without undergoing any sort of rancidity or 
the ACHD (acid catalyzed hydration-dehydration ) 
deseribed by Blair et al. (4), such as is usual in these 
cases. The only plausible explanation for this stability 
of citrus essential oil in an acid medium is that into 
it is closely incorporated quite a high quantity of bio- 
flavonoids which most probably act here as antioxi- 
dants—a point which is worth pursuing further. 


SUMMARY 


A novel process for the manufacture of comminuted 
citrus fruits has been investigated. The process con- 


sists in heating whole oranges in an Henze apparatus 
and blowing out the contents, and subsequently finish- 
ing and milling the final product. Several important 
qualities in the final product have been attained by 
this process : complete sterility of the product, disinte- 
gration without mechanical means, and finally inacti- 
vation of enzymes. The keeping qualities of the 
product are described. 
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An Evaluation of the Indole and Trimethylamine 


Tests for Oyster Quality 


(Manuscript received July 17, 1959) 


N, SIMPLE AND DEPENDABLE TESTS 
for oyster quality are presently available. Extreme 
biological differences, seasonal variations, and use of 
the whole organism in the tests complicate the analyti- 
cal problems. Need for a measure of oyster quality, 
long recognized by the industry and by public health 
officials, has prompted numerous investigations. Most 
of this research has failed to fulfill the need, but tests 
for indole and trimethylamine have recently been pro- 
posed as possible spoilage indices for oysters. Since 
indole is formed during the decomposition of proteins, 
it has been assumed that indole content might parallel 
spoilage. 

Clarke and co-workers (4) exhaustively investigated 
and improved the procedure for isolation and de- 
termination of indole. This procedure was used by 
King et al. (10) to study decomposition in canned 
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oysters. They reported increases in indole content 
from 1.0 to 5.3 meg per 100 g of oyster meats when 
washed oysters were stored for 288 hr at 20 to 25° C. 
Indole content at the onset of spoilage was 1.8 meg 
per 100 g of oyster meats. Very high indole contents 
were reported in unwashed oysters stored under the 
same conditions, 

Beacham (2), who reinvestigated the relation of in- 
dole content to spoilage after making a few modifica- 
tions in the procedure, reported indole concentrations 
as high as 144 meg per 100 g of oyster meats in oysters 
which he described as having ‘‘a strong oder of de- 
composition. ’’ 

Another comprehensive study of the test was made 
by Duggan and Strasburger on shrimp (7) and by 
Duggan on oysters (6). These investigators modified 
the procedure further, and their final modification has 
been accepted as an official method of analysis of the 
Association of Official Agricultural Chemists (12). 
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Duggan studied the reproducibility of the test and 
concluded that it was sufficiently precise to qualify as 
an index of oyster quality. 

The trimenthylamine test of Dyer (8) has been 
employed with some success in quality studies on 
shrimp by Fieger and co-workers (9). Novak et al. 
(11) reported some favorable results on oysters and 
postulated that this may be a possible test for oyster 
quality. 

Chiortetracyeline (CTC) has been studied as an 
effective preservative for many food stuffs and has 
been tested as a preservative for oysters by Abbey and 
co-workers (/), Boyd and Tarr (3), and Novak et al. 
(11). The latter found that an oyster dip of 20 ppm 
CTC for 2 min increased the storage life of ice-stored 
oysters by several days: similar results were obtained 
in the other laboratories. Boyd and Tarr (3) reported 
an initial uptake of the CTC by oysters subjected to 
these conditions to be 1.30 ppm. This concentration 
decreased 50 to 60% during a 12-day storage period. 
Microbiological zrowth was decreased by use of the 
antibiotic. 

The experiments herewith reported were designed 
to: (1) ascertain the applicability of the indole and 
trimethylamine tests for oysters, modifying them 
when necessary, (2) evaluate these tests as indices of 
oyster quality by comparing them to bacterial counts 
and organoleptic ratings at various stages of oyster 
decomposition, (3) determine the effect of CTC as a 
preservative for oysters, and (4) the effect of CTC on 
these tests and on the spoilage mechanisms of oysters 
as evidenced by indole and trimethylamine formation. 


EXPERIMENTAL 


Description of oyster quality tests. All analyses were made on 
sumples obtained from an oyster plant in New Orleans. The 
oysters were from various beds off the Louisiana Gulf Coast. In 
all cases these oysters had been tonged the day before the 
experiments began. They were hand shucked, packed unwashed 
in metal containers, placed in crushed ice in insulated hampers, 
and transported by automobile to the Laboratory in Baton 
Rouge. The time interval between shucking the oysters in the 
plant and processing them in the laboratory did not exceed 6 
hours, 

1. Oyster Quality Test I. Two pints of freshly shucked oys- 
ters were washed with cold tap water for 2 min and allowed to 
drain for 5 min, They were divided and processed as follows: 
one half was washed in a 20 ppm solution of CTC for 2 min 
und then drained in a eolander for 5 min. The other half, the 
untreated control, was washed in tap water for 2 min and 
drained as above for 5 min, Each sample was returned to its 
original pint ean and stored in crushed ice in the hamper in a 
eold room at 5° C, Samples of oyster meats were removed at 
selected intervals, rated organoleptically, and analyzed for 
indole. 

2. Oyster Quality Tests II and IIT. It was observed in Trial 
I that oysters lost a considerable amount of liquid during stor- 
age. It was decided in these trials to base analyses on an 
original drained weight of the oysters, and to analyze the 
liquid lost during the interim of storage as well as the meats. 

Three pints each of control and of CTC treated oysters were 
used in each of the 2 trials. These oysters had been processed 
exactly as those in Trial I, except that after draining, about 
lov g of oysters were weighed to the nearest gram and trans- 
ferred to glass screw-top jars for storage in ice as before. The 
samples were kept well iced throughout the experiment and were 
repacked every 6 days to maintain constant storage conditions. 

Two jars of the CTC treated oysters were removed at 6-day 
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intervals. Liquid measurements were taken on each of the jars. 
The free liquid, washings from the sieve, pan, and jar, and the 
meats from one jar were combined in a Waring blender, 
homogenized, divided in half, and each half was steam distilled 
for the indole test. 

A sample of oysters (about 30 g) was removed after drain- 
ing the oysters from the other jar and used for the bacterial 
count. The remaining oysters and free liquid were combined 
and blended for 2 min. (The jar, sieve, and pan were not 
washed in this ease.) Two 25.0 g samples were removed and 
steam distilled for the trimethylamine determinitions. 

The same procedure was carried out for the contro! oysters. 

Determination of indole. The indole test used was essentially 
that of Duggan (72) with the following modifications: 


1. An easier method for the purification of the p-dimethy! 
aminobenzaldehyde (p-DAB) was substituted. 

A portion of p-DAB was dissolved in boiling absolute 
methanol and decolorized with chareoal. The mixture was fil 
tered hot through a Buchner funnel, and the charcoal was 
washed with 2 fresh portions of hot methanol (no suction was 
used during the washings). After transferring the clear pale 
yellow liquid to another container, the p-DAB was precipitated 
by the addition of distilled water, collected on a Buchner funnel 
using minimum suction, and dried in a desiccator over silica gel 
at reduced pressure. 

It was found that 2 reerystallizations were necessary to ob 
tain a pure white product. 

2. Dow-Corning Antifoam Agent—-AF was used in the dis 
tillation to prevent foaming. 

3. Preliminary experiments showed that nearly complete 
(96.6% ) reeovery of the indole could be obtained by increasing 
the volume of the distillate collected from 350 to 450 ml. 

4. The saturated Na.SO, and the dilute HC! solutions used 
in the extractions can be mixed in equal proportions and stored 
without any adverse effects. Tern ml of this solution were em 
ployed instead of 5 ml of each as stated in the procedure (4). 

5. A standard curve was prepared by steam distilling ali 
quots of a known indole solution. Indole used for this solution 
was reerystallized from hot water and dried over silica gel at 
reduced pressure. 


Determination of Trimethylamine (TMA). The procedure of 
Dyer (8) was seleeted, but extraction of the oysters with 5% 
trichloracetie acid was not used since this also extracted an 
other substance (s) which resulted in a yellow precipitate in the 
final step of the procedure. Extractions with tungstie acid, 
phosphomolybdie acid, p.ossphotungstic acid, and absolute 
ethanol were tried unsuccessfully in an attempt to eliminate the 
interfering agent. Since this difficulty was not encountered in 
previous use of the test in this laboratory (11), it is postulated 
that the interfering agent may be an environmental or seasonal 
constituent in oysters. Therefore, the TMA was extracted from 
the samples by steam distillation. 

A 25.0 g sample of oysters was homogenized in a Waring 
blender for 2 min and transferred quantitatively to the dis 
tillation flask by washing the blender with a minimum quantity 
of water. The same distillation apparatus required for indole 
was used. Dow-Corning Antifoam Agent—-AF was added. The 
spray trap was inserted into the distillation flask and attached 
to the condenser connection with a piece of Tygon tubing. A 
400 ml beaker containing 100 ml of approximately 1 N HC! 
was placed so that the end of the condenser was below the level 
of the acid. 

After the water was boiling in the steam generator, 100 ml 
of 10% NaOH was added to the distillation flask through the 
steam inlet tube which was then connected to the steam gener 
ator with a piece of Tygon tubing. Sufficient heat was applied 
to the distillation flask to maintain a volume of about 150 ml, 
and distillation was continued until approximately 125 ml of 
distillate was collected (about 20 min). 

The liquid in the beaker was transferred to a 250 ml volu 
metric flask and made up to volume with water. One to 4 ml of 
this solution was transferred to a thiamine tube and extracted 
as outlined in the proceedure by Dyer. 

The extraction step should begin as soon as possible after 
distillation sinee deteriorative changes oceur in the distillate 
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which within 10 hr impart a brownish color to it. A 35% de TABLE 2 
crease in TMA content was observed within a 24-hr period. Results of oyster quality test II ; 
The standard curve was prepared by steam distilling known 
quantities of trimethylamine hydrochloride which had been Indole | TMA-N Bacterial 
dried over P.O; prior to making up the standard solutions. Sample | (mcg mg 10 
All glassware, with the exception of the distillation appa- 100g) | 1008) | ver gram 
ratus, must be washed with 10% acetie acid followed by soap a 18 0.73 0.065 A ie 4 
and water to avoid contamination. It should be noted that the 
toluene used in the extractions can be recovered by washing 6 oT 2.96 1.27 0.104 10.8 A 
with water in a separatory funnel until no trace of a yellow Contrat A 
: color remains, followed by 3 additional washings with distilled 12 OT% 2.33 1.39 507 10.0 : 
water, and drying over NasSO,. Control 1.50 1.82 0.364 10.5 B 
Bacterial plate counts. Bacterial plate counts were determined on 42 13.5 B 
by the following procedure: Weighed samples of oyster meats RS Contre 424 1.25 8.17 13.5 B Pe. 
were mixed with an equal amount of sterile distilled water and 
blended in a sterile Waring blender. Serial dilutions were 24 
made, and aliquots were plated in triplicate on Difeo Nutrient 
| Agar and incubated for 3 days at 28°C. Total colony counts 30 oT 3.20 1.19 63.7 15.3 fe [ 
were made with the aid of a Quebee colony counter and results Control 1.98 0.89 91.0 18.1 © oi 


expressed as number of organisms per gram of oyster. 

Determination of per cent liquid. In trials II and III the 
oysters were stored in individual glass jars each containing a 
weighed sample of oysters. Each jar was poured into a regular 
household sieve and allowed to drain for exactly 5 min into a 
tared pan. Weight of the liquid was determined and the per 
cent liquid on the basis of the original drained sample was 
ealeulated. 

Organoleptic ratings. Oysters were appraised by 2 judges as 
to presence of off-odors, black spots, general appearance, and 
texture of the meats. The following classes were devised to 
classify the oysters: 

Class A—oysters fresh and free from any undesirable charae- 
teristics. 

Class B—oysters beginning to show signs of spoilage; weak 
off-odors, darkening of oysters, and black spots evident. 

Class C—oysters inedible; exhibiting definite off-odors, very 
mealy flesh, and general darkening of the meats, 


RESULTS AND DISCUSSION 


Indole determination. In all three oyster quality 
tests indole concentrations decreased during the first 
6 days of storage. This drop occurred in both the CTC 
treated oysters and the control samples. After this 
period the indole contents do not exhibit any obvious 
or consistent pattern. 

In trial I (Table 1) the indole content of the oyster 
meats tended to level off with the control oysters con- 
taining slightly less indole than the CTC treated oys- 
ters until the 20th day when the indole content of the 
control oysters increased. This experiment was de- 
signed to last only 20 days since the indole content 
was expected to exhibit significant changes during the 
time prior to oyster spoilage. 

In trials II and III (Tables 2 and 3) the indole con- 
teats showed both increases and decreases occurring 


TABLE 1 
Results of oyster quality test I 


Indole 


Days storage Sample (meg/100 g)? Organoleptic 
4.19 4 
6 OTC 3.70 A 
Control 3.45 
12 CTC 8.70 A 
Control 8.45 B 
20 CTC 3.35 


Oontrol 4.44 ( 


' Based on oyster meats only 


' Based on original drained weight of oysters 


TABLE 3 
Results of oyster quality test III 


Bacterial 
idole 

Days Indol rMA cou! Liquid | Organo 

Sample (meg mg x 10 lentic 
storage 100 g) 100 g) (x 

= pe ram 
0 ae: 4.14 0.86 0.087 5.7 \ 
P CTO 2 320 1.37 0.210 6.6 A 
Control 3.72 1.21 0.204 | A 
12 CTO 4.59 0.91 755 12.1 A 
. Control 2.62 1.12 1.11 9.3 B 
o™ 3.16 0.90 7.72 14.1 | 
18 
Control 1.46 0.80 10.3 12.9 ( 
4 3.82 1.20 26.3 14.1 
Control 1.40 1.12 42 16,2 
oTc 2.09 1.33 85.0 14.8 
0 
Controi 1.78 1.25 100.0 17.1 | 0 
Based on original drained weight of oysters 


within a 6-day interval. A check was made on the 
sampling techniques on the final sample in trial IT. 
Analyses of indole, TMA, bacterial count, and liquid 
were made on triplicate samples of both CTC treated 
and control oysters. Results obtained agreed within 
experimental error and showed that the previously 
obtained results were valid and indicative of the com- 
plete oyster sample. 

These results do not indicate deterioration in qual- 
ity or onset of spoilage, which on the basis of organo- 
leptic ratings occurred about the eighteenth day in 
all cases, nor do they give any evidence of the effective 
nature of CTC in preserving oysters other than main- 
taining reduced bacterial counts. This test cannot be 
recommended as a quality test for oysters on the basis 
of these findings. 

King has stated that small amounts of indole are 
produced in washed oysters, and this was substanti- 
ated by the results of this investigation. However, 
with one exception, he reported a gradual increase in 
the indole content throughout the storage period. This 
was probably due to a different type of spoilage from 
that occurring in these experiments. 

Unwashed oysters have been observed by Beacham 
to produce indole in large quantities. Since surface 
microorganisms have not been removed in unwashed 
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oysters, they probably contributed to a type of decom- 
position resulting in increased indole formation. 

Trimethylamine test. TMA as stated earlier, was 
not determined in trial I. In trials II and III (Tables 
2 and 3) complete randomness is evident after an 
initial rise in all 4 samples. Since there is no obvious 
or definite trend in the results, TMA content is not 
useful in predicting oyster quality, nor is it valuable 
as a measure of the preservative qualities of CTC in 
oysters. 

In most instances an inerease in indole concentra- 
tion is accompanied by a decrease in TMA concentra- 
tion and vice versa. It was postulated that a possible 
correlation existed between the two variables but an 
insignificant correlation coefficient obtained statisti- 
cally invalidated this theory. 

Bacterial counts. Slight contamination of the oys- 
ters by bacteria from the air may have occurred dur- 
ing determination of the liquid, but this is believed to 
be of minor importance since the area in the air- 
conditioned laboratory where the measurements were 
taken is extremely low in microorganisms. 

The counts (Tables 2 and 3) are definitely indi- 
cative of oyster quality, and in both trials II and III 
spoilage was evident when the counts were approxi- 
mately 10 million organisms per gram of oyster meat. 
CTC limited the count in both trials, and the effect of 
the antibiotic began to decrease after approximately 
24 days. 

Bacterial count alone is an inadequate method of 
determining decomposition of a sample due to many 
factors. However, in samples where the history of the 
oyster is known, it is a valuable measure of oyster 
quality. 

Liquid measurements. Values in Tables 2 and 3 
give an estimate of the amount of liquid lost from the 
oysters during storage. The volume with a few excep- 
tions increased steadily throughout the storage period, 
and at the onset of spoilage was about 13%. 

Organoleptic ratings. Deterioration was evidenced 
by a gradual increase in the occurrence of black spots, 
off-odors, a general darkening of the whole oyster, and 
a decrease in the firmness and texture of the oyster. 
Chiortetracyeline delayed the development of off- 
odors for a few days. There were no objectionable 
results observed from the oysters washed with the 
antibiotic. 


SUMMARY 


Indole and trimethylamine tests were investigated 
for applicability as quality tests for freshly-shucked 
and refrigerated oysters. Some modifications were 
made which were necessary for adapting these tests to 
oysters, and these modified tests were found to be 
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accurate and reproducible. Both are sensitive and 
capable of detecting microgram quantities of the 
compounds. 

These determinations along with bacterial counts, 
liquid measurements, and organoleptic ratings were 
employed in oyster quality tests, and their value as 
indices of oyster spoilage was determined. Since in- 
dole and TMA concentrations showed no definite pat- 
tern during storage, these tests are not recommended 
for assessment of oyster quality. 

Bacterial counts and liquid measurements closely 
parallel organoleptic ratings. Spoilage was usually 
evident from the eighteenth to the twentieth day of 
storage, and the oysters at this time had bacterial 
counts of about 10 million per gram, and had de- 
creased in weight by about 13% due to the loss of fluid 
from the meats. 

The effects of CTC on these tests and on extending 
the storage life of oysters were also investigated. The 
antibiotic did not interfere with the tests, nor did it 
suppress the formation of indole and TMA; but it did 
limit the bacterial count, and the development of off- 
odors. 
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Foxboro flange-mounted liquid level transmitter on Ist fine fiber wash tank at 
Union Starch and Refining Company's wet corn milling plant, Granite City, Illinois 


UNION STARCH & REFINING REPORTS: 


“Faster tank clean-up -less instrument maintenance 


with Foxboro Liquid Level Transmitters” 


“We leave our Foxboro Liquid Level Transmitters 
right on our tanks at clean-up time,” reports Robert 
Hays, Chemical Engineer at Union Starch & Refining 
Company, Granite City, Illinois. “The transmitter’s 
flange-mounted, stainless steel diaphragm gets 
scrubbed right along with the vessel wall — without 
affecting its high accuracy of performance at all.” 
Foxboro Type 13 FA Level Transmitters have no 
floats or bubble-tubes — nothing to corrode or plug- 
up. 3-15 psi output signal operates standard recorders 
and controllers without the use of signal converters. 
And the 13 FA is available with elevated and sup- 
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pressed ranges when process requirements make 
these features desirable. 

For accurate, trouble-free level measurement and 
transmission, the Foxboro Type 13 FA Transmitter is 
your answer. Accurate to + 42% on all types of liquids 
— from water, to highly viscous and corrosive liquids. 

Ask your nearby Foxboro Field Engineer for 
full details, or write for Bulletin 458-52. The Foxboro 
Company, 352 Norfolk St., Foxboro, Mass. 
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Preservative Effect of Some Antimicrobial 


Agents on High-Moisture Dried Fruits 


Manuscript received August 19, 1959 


Ix RECENT YEARS, the dried fruit 
industry of California has inereased the moisture 
content of a substantial portion of the total pack of 
dried prunes and dried figs. It is likely that the trend 
to higher-moisture products will embrace other dried 
fruits, particularly raisins. Consumer demand for 
high-moisture dried fruits has been the main reason 
for this trend. High-moisture dried fruit products 
are very tender, moist, and palatable and can be eaten 
out of hand. Production of these fruits is thus part 
of the general trend toward ready-to-eat and con- 
venience foods. 

The high-moisture dried fruits, however, are more 
susceptible to spoilage by mold and yeast than are 
dried fruits at lower moisture levels. Reported here 
are experiments to evaluate a number of preserva- 
tives, including some already in use for preservation 
of other food procucts. Individual packers should 
consult the Food and Drug Administration, Wash- 
ington 25, D. C., and the food and drug officials of the 
individual states involved to determine whether or 
not the use of any proposed additive is permissible 
and, if so, what limitations are placed on its use 

Although it was intended to include all dried fruits, 
it became apparent that initially this study should 
confine itself to the one dried fruit which at present 
is the major user of such preservatives; namely, 
prunes. The resuits can be checked on high-moisture 
figs and high-moisture raisins when the latter become 
available. 

Five preservatives were used. They were propylene 
oxide (Distillation Products, ine., Eastman Kodak), 
potassium sorbate (Union Carbide Chemical Co.), eal- 
cium propionate (Monsanto Chemicals Co.), vitamin 
K; (Nutritional Biochemical Corp.), and dehydro- 
acetic acid (sedium salt) (Dow Chemical Co.)*. 

sell et al. (1) and Beneke et al. (2) have reported 
on the action of sorbie acid as a growth inhibitor to 
mold and bacteria. Calcium propionate was shown to 
inhibit growth of mold on butter in work reported by 
Csiszar et al. (3). The use of dehydroacetie acid as a 
food preservative has been described by Eeckhault 
(4) and by Pratt et al. (5). Yang et al. (8) reported 


‘Collaborator employed by the California Raisin, California 
Fig, California Prune Advisory Boards and Dried Fruit As- 
sociation of California, with whom this work was conducted 
cooperatively. 

"Department of Food Seienee and Technology, University 
of California, Davis. 

Western Utilization Research and Development Division, 
Agricultural Research Service, U. 8S. Department of Agri 
culture, 

“Names of companies and products are given for con 
venience and do not constitute endorsement by the U. 8. De- 
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satisfactory results from the use of vitamin Ks; as a 
preservative in wine. Control of microbial spoilage 
in foods by fumigation with epoxides was described 


by Whelton et al. (7) 


MATERIALS AND METHODS 


About 200 Ib of large, processed, high moisture prunes (35% 
flesh moisture) without added preservatives were obtained from 
a commercial packaging house. Individual lo's of about 15 Ib 
were submerged for 2 min in solutions of different concentra 
tions of potassium sorbate, calcium propionate, dehydroacetie 
acid, and vitamin K;. The treated prunes were placed on stain 
less-steel screens to drain off the exeess solution and then were 
thoroughly sprayed with a suspension containing a mold (As 
pergillus glaucus) and a yeast Saccharomyces rouxti). The 
mold and yeast cultures used for inoculating the samples were 


isolated from spoiled prunes. They represent the predominant 


species found in a survey of the flora associated with spoiled 


prunes. 
The propylene oxide samples were submerged for 2 min in 
water, drained, and inoculated as above 1.75 ml of propylene 
oxide was added to the package just before sealing. This 
amounts to 1.5 ml of propylene oxide per pound of fruit, 
which is the amount usually used commercially for high 


moisture prunes. The control group was merely dipped in water 
for 2 min, drained, inoculated, packaged, and sealed. The sam 
ples were packed in % I|b portions in transparent Durafilm 
bags, sealed, and ineubated at 78° F and 80% RH. The sam 


ples were examined periodically for visual evidenee of mold 


or yeast growth in the unopened packages 


The concentrations of the preservatives used were: 


Potassium sorbate 20%, 10%, 5%, 2% 
Caleium propionate 990, 2%, 1%, 0.5%, 0.2% 
Dehydroacetie acid (sodium salt 
Vitamin K 


Propylene oxide 


3000 ppm, 1500 ppm 
2000 ppm, LOOO ppm 


1.5 ml per Ib 


RESULTS AND DISCUSSION 


Periodic inspection of the bags of prunes for visual 
manifestation of growth revealed obvious differences 
in amounts and rates of growth of micro-organisms. 
The results in Table 1 show that potassium sorbate 
was a most effective anti-mycotiec agent when used in 
the manner described above. The sorbate is soluble 
and easy to handle in the processing line. Vitamin K; 
had some undissolved materials in it. This insolu- 
bility and a bluish color which developed in the dip- 
ping bath would militate against its use by industry. 
Calcium propionate is soluble in water but at the 
higher concentration (5%) had an unpleasant odor 
that was noticeable to some persons. 

Table 1 shows that under the experimental condi- 
tions used, dipping prunes in 2% potassium sorbate 
protects against mold and yeast at least as effectively 
as propylene oxide in the concentration now used. 
The untreated samples were badly spoiled in 10 days. 
Fermentation had taken place to the extent that the 
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TABLE 1 
Mold and yeast growth in high-moisture prunes treated with preservatives 


Mold and yeast growth ! 


5 day 10 days 15 days 20 days 25 days 30 days 40 days 60 days 

Control (antreated) +++ 
Propylene oxide (0.3%) 
Vitamin Ks (0.1%) ++ 
Vitamin Ks (0.2% ) +4. 
Dehydroacetic acid (0.15%) 4 
Dehydroacetic acid (0.5% ) 
Calcium propionate (0.2%) 
Calcium propionate (0.5% ) ++ 
Calcium propionate (1% ) +--+ 
Calcium propionate (2% ) 
Calcium propionate (5% ) 
Potassium sorbate (2% ) 
Potassium sorbate (5% ) 
Potassium sorbate (10% ) am 

' Meanings of symbols 2 begs only spoiled; ++-4 all samples spoiled; +4 about half spoiled; + % or less spoiled: no mold 


or yeast growth 


bags were ballooned with gas and an abundant growth 
of micro-organisms was visible on the surface of the 
prunes (Figure 1). After 60 days there was no spoil- 
age in the prunes dipped in 2% potassium sorbate. 
Only 2 bags out of 30 treated with propylene oxide 
showed mold or yeast growth before 60 days. The 
seals of the bags that failed were not tested for leak- 
age. In commercial usage, propylene oxide is vir- 
tually 100% effective. The samples treated with other 
materials (except 5% calcium propionate) were all 
spoiled considerably before 60 days of storage. 
The residual effect of propylene oxide and potas- 
sium sorbate were tested by allowing opened packages 
to stand at 78° F and 80% RH. The samples were 
examined periodically for growth of micro-organisms 
(Table 2). After 20 days the samples treated with 
propylene oxide had all spoiled. It is known, how- 
ever, that propylene oxide does not have a residual 
anti-myeotic effect and thus could not prevent spoil- 
age in open packages. Samples dipped in 5% and 2% 
potassium sorbate were free of growth at 20 days. 
Table 3 shows the results of analyses of whole 
prunes and prune skins for potassium sorbate. The 
amount of potassium sorbate picked up by the fruit 


B 


Figure 1. Control (untreated) samples of high moisture 
‘ prunes: A. Prunes in sealed bag showing ballooning; B. Prunes 
ot showing surface growth of yeast and mold. 


TABLE 2 
Mold and yeast growth on open packages of prunes 


Extent of growth 


Treatment Days open 


Potassium sorbate, 2 
Potassium sorbate, 5 : 
Potassium sorbate, 10% .............. 
Propylene 


' Meanings of symbols no growth; growth in half ef the 


bags; +4 growth in all of the bags. 
did not change after repeated use of the potassium 
sorbate bath following dipping of 50 different batches 
of prunes. 
TABLE 3’ 
Potassium sorbate * pick-up on dried prunes 


(Average of duplicate determinations 


Potassium sorbate 
Sample 


Whole prune Skins 
% 
Control + fungistat*................ 0.0069 0.0073 
Dip in 1% potassium sorbate... 0.021 0.02 


Dip in 5% potassium sorbate... nee 0.063 0.072 


These data provided by Chas. Pfizer Co., Inc., by private com 
munication from J. J. Geminder. 
2 Potassium sorbate in this study is identified as Sorbistat-K (Chas 
Pfizer Co., Ine.). 
®* The fungistat used contained Fumold (McLean A. Neil Co., Inc 


Triangle taste comparisons were made _ between 
prunes treated with propylene oxide and those dipped 
in various concentrations of potassium 
Tastings were done by 10 experienced judges, each 
judge appraising 2 sets of samples (two triangles 
The prunes dipped in 10% potassium sorbate were 
distinguished from those treated with propylene oxide 
in 65% of the tastings, which is considered to indi- 
cate a significant difference between the samples. 
However, prunes dipped in 5% and in 2% potassium 
sorbate were distinguished from the propylene oxide 
treated in only 40% of the judgments; this indicates 
that the samples were not significantly different. 


sorbate. 


SUMMARY 


Several preservatives for high-moisture prunes were 
tested by incubating treated and inoculated samples. 


<4 ( 
t 
| 
| 
I 
\ 
DAYS 
; a 
i 
4 
l 
‘a 
t 
2 


EFFECT OF ANTIMICROBIAL 


Potassium sorbate and propylene oxide were found 
to be the most effective. Calcium propionate, dehy- 
droacetie acid, and vitamin K; were considerably in- 
ferior under the conditions of these experiments. 
Potassium sorbate was found to have a residual effect 
in that the treated prunes did not spoil in open 
packages. 
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A Note on the Effect of Various Temperatures on 
Some Characteristics of Pie Doughs 


Tus EFFECT OF TIME and tempera 
ture on the organoleptic characteristics of pies and 
pie crusts has already been evaluated by various in 
vestigators (2,6) but these studies inelude little infor 
mation on the chemical changes which may oceur in 
the pie doughs. The marked variations in composition 
and baking properties of flours from different wheats 
and particularly the differences in lipase activity re- 
ported for flours of different grades or extraction (5) 
suggested that such factors might affect the chemical 
properties of frozen pie dough. However, preliminary 
investigations described in this communication have 
indicated that chemical changes occur very slowly in 
doughs held at 3 different temperatures, provided 
mold growth remains at a low level. 

Pie doughs were prepared (4) from a commercial 
pastry flour and from experimentally milled ‘‘shorts,’’ 
a wheat by-product containing considerable propor- 
tions of bran and germ). A portion of the dough pre- 
pared from commercial pastry four contained sorbic 
acid to the extent of 0.07% of the dough weight. One 
lot of a commercially produced dough was also ob- 
tained. All doughs were rolled to a_ thickness of 


approximately Yg-in, sealed in wax paper, placed in 
closed cans, and held at temperatures of approxi- 
mately 39°F (4°C), 19°F (--7°C), and O° F. 
(—18° C). Periodically, dough samples were lyo- 
philized and tested. The dry samples were extracted 
with petroleum ether in a Soxhlet apparatus and the 
extracted fats were analyzed for free fatty acids (7). 
The residue was analyzed for total reducing sub- 
stances (1). Mold counts were made on the whole 
dough immediately upon removal from the holding 
container. The procedure of Houston et al. (3) was 
used 

Table 1 shows data obtained for pie dough samples 
held at the 3 temperatures. In a relatively short time, 
changes oceurred in the pie doughs kept at 39° F 
(4° C). A low level of lipolysis was observed in dough 
samples containing the fungistatic agent. In samples 
without the fungistatie agent, molds increased rapidly 
and caused appreciable hydrolysis of sample fat. No 
increase occurred in mold counts of any of the pie 
doughs held at 19° F 7° C). Slight inereases in 
free fatty acids occurred in both samples of doughs 
prepared in the laboratory with and without fungi- 
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TABLE 1 


Effect of time and temperature on fatty acids, reducing 
substances and mold content in pie doughs 
Total 

rim reducing Mold 


substances 


aboratory de 


tatic age 


Too nu 


merous 

to count 
| 

loo nu- 
merou,. 
fe count 

Dough 

Laboratory 


ommercial 


aboratory dow 


tatic agen 


ommercial dough 


Milliequivalent x of dough fat 


otal reducing bos is % glucose) 


Mold thousand 


static agent. This small increase could be attributed 
to spontaneous hydrolysis of dough fat and/or enZzy- 
thatie aetiy ity due to low levels of flour lipases. Total 
reducing substances inereased in all doughs during 
observation at 39° Fo and 19° FL At 39° F this in- 
crease oceurred to about the same degree in the 
presence and absenee of the fungistatic agent. Conse- 
quently molds appear not to be responsible for the 
increase in reducing substances. The rate at which 
reducing substanees were liberated seemed dependent 
on dough storage temperature. In dough samples kept 
at 
ing a 94-week period 


Is ©) no significant changes oecurred dur 
Pie doughs which were prepared from “shorts” 
and held at 39° F had developed excessive mold growth 
at the end of 2 weeks. Even though *‘shorts’’ are re- 
ported to have high levels of lipase aetivity compared 


to flour (5), pie dough with shorts exhibited fat 
hydrolysis to about the same extent as the doughs 
with flour, during this test period. 

These experiments indicate that fat hydrolysis and 
increases in total reducing substances oceur pie 
doughs held at low temperatures, but at temperatures 
of 19° F or lower, these changes occur at a very slow 
rate. The results with 
doughs prepared from flour fractions having marked 


‘shorts’’ also suggest that 


Variation in) composition undergo these chemical 
changes to about the same degree of magnitude. 
Changes in doughs are so slow compared to those that 


can be expected in pie fillings (8) as to suggest they 


need be of littl concern commercial storage 
practice, 


Acknowledgments 


The authors are indebted to Mr. Henry Wright for the fatty 
acid determinations and to Mr. Waldo Maher for the deter 
mination of reducing substanees, 


Kart W. Coie 

D. K. Mecuam 

Western Regional Research Laboratory, 
Western Utilization Research and De- 
velopment Division, Agricultural Re 
search Service, U. S. Department of 
Agriculture, Albany 10, California 


LITERATURE CITED 


Association of Official Agricultural Chemists. Micro method 
for dextrose. Official Methods of Analysis, 513, 7th ed 
1950. Washington, 

Brant, A. M., anp Snow, P. R. Freezer storage of pic 
shells. J. Am. Dietetic Assoc., 33, 796 (1957 

Houston, D. F., Straka, R. P., Hunter, I. R., Ropers, 
R. L., aANp Kester, FE. B. Changes in rough rice of 
different moisture content during storage at controlled 
temperatures. Cereal Chem., 34, 444 (1957). 

Lowk, Bo Experimental Cookery. 4th ed. 1943, John Wiles 
and Sons, Ine., New York, N. Y. 

Lucusincer, W. W., Cuenbet, L. 8., Boyer, P. D., AND 
Greppes, W. F. A sensitive method for measuring lipase 
aetivity and its application to wheat products. Cereal 
Chem., 32, 395 (1955). 

Meunick, D., Gooping, C. M., Vanureicn, H. W. So 
bie acid. Baker's Digest, 30 (5) 46 (Oct. 1956). 

STaNuey, R. A., AND Licata, S. B. Colorimetrie and potenti 
ometrie determinations of acid number of vegetable and 
marine oils. J. Am. Oil Chemists Soc., 25, 203 (1948 

Unpublished information obtained from W. G. Bechtel, 
American Institute of Baking, Chiengo, Illinets, and 
from D. G. Guadagni of this laboratory. 


116 
Dough held at (4 
0.103 1.05 1.7 
with 0 0.018 042 0.1 
| 1.7 | 
Laboratory dougtl ith fungi oll oot ol 
ee static agent 1 
; Laboratory dough oo » 
“4 O56 ol 
0 1.87 0.1 
per ¢ of dough 
- 
8. 
: 
‘ 
2 
1 
» 


Generous FREE 


trial sample 


on request. 


GREENGRAPE IMITATION has been 


developed in our laboratories to meet your 

demand for something new in today’s highly 
competitive market. This refreshingly different flavor 
has none of the winey overtones characteristic of 

the usual grape. Light and sparkling, GREENGRAPE 
IMITATION has that bright, fresh-from-the-vine 
taste of Thompson Seedless Grapes. You'll find it 


ideal for gelatin desserts, cream centers, hard candies, soft 


drinks and pectin jellies. Here’s an opportunity for creative 


Q confectioners and food technologists to introduce an exciting 


new taste-color combination to their line. Remember it’s 


GREENGRAPE -— the colorful flavor with a great sales future. 


FRITZSCHE BROTHERS, Inc. 


A FIRST NAME IN FLAVORS SINCE 1871 


76 NINTH AVENUE NEW YORK 11, N. Y. 


Branch Offices and *Stocks: Atlanta, Ga., Boston, Mass., *Chicago, Il!., Cincinnati, Ohio, Greensboro, N. C., 
*Los Angeles, Cal., Philadelphia, Pa., San Francisco, Cal., St. Louis, Mo., Montreal and *Toronto, Canada; 
*Mexico, D. F. and *Buenos Aires, Argentina. Factories: Clifton, N. J. and Buenos Aires, Argentina. 
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Use Keltone In Pre-packaged Dry- Use Keleo-Gel HV In Salad And Use Keleo Algin Colloids In Pres- 


Mix Chiffons, meringues and Dessert Gels — Madein3 minutes,  surized Foods Effectively sta- 
other fillings look fresh and stay cold if desired, and gelling in half- _bilized with Kelco Algin colloids, 
fresh far longer. Keltone produces — hour, or less, salad and dessert gels aerosol-dispensed whipped top- 
a smoother, creamier texture made with Kelco-Gel HV areclear, pings, syrups, flavors and sauces 
Makes preparation easier. sparkling and tender — won’t melt have far longer shelf life. 


at room temperatures. Mold re- 
lease is fast and clean 


No More Effective Way to Make Foods 
Stay Fresh Longer 


Unique Keleo Algin Colloids Help You Create New Food Products 


For example, less than 1 teaspoon of Kelco algin important benefits. At your service, too, are our 
per pound of food product produces high volume __ highly qualified food technicians, ready to give 
whip, easier mixing, more tender texture, and individual attention to your needs or problems. 
retarded weeping (syneresis). YOURS ON REQUEST: Free samples of Kelco 

: algins, and Technical Data describing properties, 
Whatever your product, packaged dry mix or advantages, and uses in your application. Write 
beverage, emulsion or suspension, sauce or without obligation to your nearest Kelco regional 
syrup, there’s a Kelco algin colloid to provide office. 


Keltone" Kelco-Gel HV® Kelco-Gel LV® products of Keleo Company 


q 120 Broadway, New York 5, N. Y. * 20 N. Wacker Drive, Chicago 6, Ill. * 530 W. Sixth St., Los Angeles 14, Calif. 
\ Cable Address: Kelcoalgin—New York 
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Transistorized Bloom Gelometer 


Tu ‘*BLOOM GELOMETER ”’ has been The current in contacts S-2 was reduced from 
in use for a number of years for gel strength measure- about 100 ma to about 0.1 ma 
With a few added parts, a commercial Bloom 


ment of gelatin and other colloidal gel systems (3, 7). 
to transistor 


Many attempts have been made over the years to im Gelometer could be converted 
prove the precision and accuracy of the method. operation in a short time. 
Some improved methods of gel strength measurement 

are the ‘‘universal gelometer’’ of Saxl (8), ‘‘stareh CONSTRUCTION 
paste gelometers”’ (7, 6), and improved models of the A gelometer built according to Figure 1 was rewired by 


standard Bloom Gelometer (2, 4). An excellent semi- adding the wiring of Figure indieated by the heavy lines. 
The light lines of Figure 2 is existing wiring which was left 


micro gelometer has recently been deseribed (5). In 
have the modified gelometer 


spite of these improvements, the standard Bloom unchanged If it was desired to 

function only with the added external amplifier relay (reeom 
gelometer today essentially the same mended switch S-4 eould have been omitted from the circuit 
strument originally deseribed by ©. T. Bloom (3) and the gelometer wired to function as though the switch was 
Aside from its conversion from battery to 110V A. C. permanently in the ‘‘up’’ position 


operation, its electrical circuitry has remained essen- 


tially unchanged. The schematie wiring diagram of a 
modern Bloom Gelometer is as shown in Figure 1. In 
its present form, the device has mans defects. A 
major fault is that in spite of relay RL-1, a sizeable 
current flows through the silver plated contacts S-2. 
This causes burning and pitting at the contact sur- 


faces which must be then frequently polished and the 
gap readjusted to exactly 4 mm. If the contacts are 
not properly cared for, loss of sensitivity, precision, 


and accuracy may result. 


Figure 2. Modified Gelometer. 


The only use for S-4 is to run tests comparing results with 
and without the transistor amplifier. When transistor relay is 
used, RL-3 must be set at ‘‘N C’’ and 8-4 is in the ‘tp?* 
position; reversing both switches eliminates transistor portion 

of the cireuit. ‘‘ Delay’’ circuit is not used 
Conversion steps. (Refer to Figure | and Figure 2 
1. Remove S-1 and replace it with DPST switch 8-3, 
Figure 1. Unmodified Gelometer. connect the wires to one side of 8-3. 
»” Mount socket SO-2 in the back of the gelometer 
Mount ‘‘banana’’ sockets SO-3 and SO-4 on the back of 
In this laboratory, it was decided to modify a the gelometet 
Mount ‘‘ External Gelometer’’ switch 8-4 on the right 


gelometer by reducing the enurrent passing through of 
side Oo ic gelometel! 
contacts S-2 to a negligible value, This was done by 5. Remove the wires going from T-1 and RL-1 going to 5-2 
using a transistor amplifier circuit. Thus, once the and reconnect to 8-4, SO-3 and SO-4 as shown by the 
heavy lines in Figure 2. 
would not have to be adjusted for a long period of Wire in 80-2, PL-5, and as shown. a2 
ti Make two 1-foot leads and put a ‘‘ banana plug’’ on the 
— Not only woul pitting ye eliminated, but, orem end of eael (PL-3 and PL-4). Connect to RL-3 (green 
if the contacts became dirty through slow deposition and black terminals) and plug the ‘‘ banana plugs’? into 
SO-3 and SO-4 
Plug PL-1 into SO-1, the ‘‘normally on’? socket of RL-3. 
‘ 9. Plug PL-2 into SO-2 and plug PL-5 into 110 V reeeptack 

and chute RL-2 in the normal manner. 

The Fisher Mode} 30 Transistor Relay Amplifier 10. Cheek all wiring and make sure it conforms with Figure 
is now ready to operate with or without 


contacts were polished and adjusted to 4 mm, they 


of a film of dust, the extreme sensitivity of the tran- 
sistor circuit would continue to activate relay RL-1 


was tried and found to operate quite satisfactorily for 9, The unit 
this application Its advantages were as follows: {L-3 in the circuit, as desired 


] Line voltage (110V operated . 
£65 RESULTS 
2) Inexpensive (about $65 

Very sensitive, the 4 transistor circuit operated 
> 50,000 ohms ‘‘operator sensitivity’’ was increased, Sparking was 


The results were quite satisfactory. The general 


even with a very poor contact ( 
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completely eliminated even when the gap was closely 


examined during operation in piteh-black room. 
After 6 months of frequent routine operation, no 
burning, pitting or even darkening was noted on the 
contacts of S-2. 


ably as shown by running gelatin gels on two gel 


Accuracy was not changed appreci- 
ometers, one unmodified and the other equipped with 
the transistorized relay. 
In Table 1, the standard deviations among punches 
for a single jar of gelatin gel) and among jars are 
given. About 50 samples were used for the study. 
on a single jar, a slight improve- 
Llow- 


Among ** punches”’ 
ment is evident with the modified gelometer. 
ever, among jars, a considerable improvement in pre- 


cision (ie. much less seattering of points) was ob- 


TABLE 1 


Standard deviations among “punches” and among “jars” for an 
unmodified gelometer and a modified (transistorized) gelometer 


Among jars 
standard deviation 


Among punches 


Solution tandard deviation 
Number 


gelometer 


Unmoditied 


gelometer 


Modified 


gelometer 


Unmodified 


14 3.7 


tained when the transistorized relay was used. Using 
a dummy Bloom device (which simulates a gel) to 
cheek accuracy and precision gave comparable results. 

Kor all cases, precision was generally at least as 
yood with the relay as without. For many cases, a 
vain in precision was effected by use of the relay. An 
even greater gain could be expected for long range 
precision as no pitting would be gradually aecumu- 


lated as the instrument was used. 


Parts included on a Bloom Gelometer, as purchased 
PL-1 Standard 110 V 2 prong plug 
S-1 SPST Toggle Switch 
S-2 Contact Disk and Points 
T-1 Step Down Transformer 
RL-1 SPDT Relay 
RL-2 Magnetie Chute Release Relay 
Additional parts required to convert for transistor relay use 
PL-2, PL-5 Standard 110 V 2% prong plugs (PL-2 is a part 
of RL-3 
*L-3, PL-4 banana’? plugs 
S-3 DPST Toggle switch. New main ‘‘ on-off’? switeh 
S-4 DPDT Toggle Switch. ‘* External Gelometer’’ switch 
RL-3 Fisher model 30 transistor relay (Catalogue No, 13 
991-75 
SO-1 the ‘‘normally on’’ socket of RL-3 
SO-2 110 V 2 prong socket 
SO-3 SO-4 ‘* Banana’? sockets 


Raven E. Scuacttar aND ANTHONY 
Jell-O Division, Research Laboratories 
General Foods Corp., Tarrytown, N. Y. 
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The Effect of Several Silicones on 


Volume of Yellow Cakes-* 


| * HAS BEEN REPORTED that baking 
failures of whole-egg cakes can result from traces of 
certain silicone compounds (3). Sources of contami- 
ation suggested were ingredient packaging materials 
or shortenings (7). Eggs have been made a possible 
source by the use of a silicone as a constituent in an 
shell mixture /( In addition, certain 
silicones with antifoaing properties may prove use- 
ful Such 
of the egg shell with the particular silicones that affect 
result in a sufficient 
result 


egg sealing f). 


contamination 


in egg washing compounds. 


volume and texture could 
vetting into the batter to 


cake 
amount in baking 
failures. 

The purpose of this study was to determine the 
effect of several silicones that are or might be used on 
shell eggs on the volume and texture of yellow cakes. 


EXPERIMENTAL PROCEDURE 


The effect of 7 
eake mix was studied in 2 separate baking laboratories. 
of the 7 at 3 different 
ppm, There 


in each compounds 


complete yellow 
Kach 


namely, 


silicone compounds on a 


was used levels, 
and 10 
The 
Chemical Company 
Dc Poo 


COMpPo inds 
1.0 ppm 


laboratory. 


were three replieations 
tested all 
identified as 
70 centistokes; DC 

DC 555: 


ppm, 
were 
from Dow and were 
bec “0 centistokes; 
centistokes; 


AF Emulsion; and Antifoam A Compound. 


obtained 


follows: 


11) 200-—60,000 centistokes; 


Silicones were weighed by subtraction and blended with 
100 ml of water. The amount of emulsion required to provide 
0.1, 1.0, or 10.0 ppm was calculated and ineluded in the first 
40-ml portion of water used in preparing a batter. 

In laboratory » «a second series of tests was conducted using 


the same treatments with a popular brand of cake mix requiring 
the 
100 g of homogenized whole egg. The calculated amount of egg 
then the egg used in 


volume was 


Silicones were weighed by difference into 


use of fresh eggs 


and silicone was incorporated as part of 
each batter. Cake 


of the Benningion and Geddes (2 


measured by using a modification 


) seed displacement procedure. 


RESULTS AND DISCUSSION 


Results of the first series of tests are summarized in 
Table 1. 


significant 


Analyses of these data revealed statistically 
(P<.01 


silicones, and levels of silicones. 


differences between laboratories, 
There were little if 
any deleterious effects of any of the silicones tested at 
the 0.1 or 1.0 ppm levels. At the 10 ppm level all sili 
cones with the exception of DC-555 resulted in at least 
a tendeney to lowering of volumes. 

A second series of tests was conducted using cake 
mix with fresh eggs. The effects of the several sili 
cones on this type cake mix are very similar to effects 
noted on the complete mix. The variance attributable 
to silicones was significant at the five per cent level of 
probability. Differences between levels of silicones 
were significant at the one per cent level. 

Results obtained in these studies were not as dra 
matie as reported previously (1, 3) but they do con- 

* Journal paper No. 1433 Purdue Agricultural Experiment 
Station, Lafayette, Indiana. 

» Presented at the Nineteenth Annual Meeting of the Insti 
tute of Food Technologists, Philadelphia, Pennsylvania, May 
18, 1959. 


TABLE 1 
Mean volume of yellow cakes baked in each of two laboratories as 
influenced by type and amount of silicone present in the 
batter of a “complete” cake mix 


Amount of silicone (ppm l 1.4 10.0 
Type of silicone iboratory n mil ml 
DC—200-—20! 91 027 

927 
907 463 
4 903 
DC-200 l R77 850 
92 B87 
200—60,0 mo 920 
it B20 
DC 555 1 i 027 
163 920 
AF emulsion l 917 913 875 
| O4 9038 
Antifoam l 827 
047 857 
Contre no l 1 
ne uv 
Number following D¢ ( is viscosity of silicone oil in centistokes 


firm these observations. Some silicones could result in 


baking failures with yellow cakes. The silicone pro- 
posed (4) as a constituent for a mixture to coat shell 
wes, DC-555, had no apparent effect on cake volume. 
The of antifoam 
pounds should be carefully checked as at least one of 


use silicones in ege cleaning com- 


this type of silicone did reduce volume of cakes, when 
the silicone was introduced into the cake batter. 


SUMMARY 


The effect of seven silicone oils on vellow cakes pre- 
institutional and consumer-type cake 
Of the silicones tested, none 
resulted in of cake volume when 
included in the batter at 0.1 or 1.0 ppm. At a 10 ppm 
silicone oils resulted in a reduction 
in volume of vellow cakes by as much as 20%. Others 
of the effect 


volume of yellow cakes even when 10 ppm of the sili- 


pared with 
mixes was determined 
diminution 


SCTIOLLS 
level, some of the 


silicones used had no. significant on 


cone Was incorporated into the batter. 
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News 


MOHAWK VALLEY 


“The Essential Oils of Africa,’’ a film by Dr. 
Ernest Guenther, Vice President and Technical Di- 
rector of Fritzsche Brothers, Inc. was presented at 
the regular meeting on November 19, 1959, held at 
Little Falls Country Club, New York. Mr. Robert J. 
Eiserle of Fritzsche’s technical staff introduced the 
film and answered questions. 

Glenn H. Olmstead 


MARYLAND 


The Maryland Section held their monthly meeting 
at the Stafford Hotel in Baltimore on November 20, 
1959. 

Cocktails were served before dinner, courtesy of 
National Can Corporation. 

The Section had an excellent attendance of 52 mem 
bers to hear Dr. L. E. Clifeorn, Manager, Central 
Division, Research Department, National Can Cor 
poration who spoke on ‘‘The Problem of Food Pack- 
ages Under the Food Additives Amendment.”’ 

The Food Additive Amendment, now slightly over 
a year old, has caused considerable confusion in the 
food packaging industry with regard to where the 
responsibility for safety to the publie les and how 
packing materials should be cleared with the Com- 
missioner of Foods and Drugs. By act of Congress, 
according to the Amendment if there is no significant 
extractability or if the material has been given prior 
approval by a government agency, or if in the eyes of 
qualified experts the material is generally regarded as 
safe or if by common usage over a long period of time 
the material has been established as safe-—then the 
packaging material is not subject to the Food Addi 
tives Amendment and no- further steps need to be 
taken. 

When there is a significant extractability the iden 
tity of the extractables in the food must be deter 
mined. If these are not hazardous to the consumer, 
clearance may be obtained. 

With regard to the metal container, plain’ or 
enameled, customers are demanding statements from 
the can suppliers guaranteeing safety of the con 
tainers. One legal interpretation is that they are not 
subject to the Amendment since they meet all the 
criteria of exemption in section 201 (2) of the Act. 
Nevertheless a statement of their safety is desirable 
from the Commissioner of Foods and Drugs. In this 
regard the Can Manufacturers Institute is applying 
for statements for both the plain and enameled can 
from the Commissioner of Foods and Drugs. Since 
these requests are backed by a large amount of work 
on the publie health safety of the metal containers 
there is every confidenee that the response will be 


favorable. 


WITH THE FUGITIVE 
AROMAS CAPTURED! 


You can improve your 
preduct amazingly —by 
use of FLAVOREX real 
fruit flavors. Our ‘“‘Low 
Temp” process coaxes 
out and captures the 
very last drop of good- 
ness in the natural fruit. 
Those delicately elusive, 
but important, volatiles 
now are collected and 
entrapped in our real 
fruit concentrates... so 


that all the full, rich, 
good taste goes directly 
into your product. 

Available—black rasp- 
berry, black cherry, 
grape,strawberry,black- 
berry, punch, lemon 
and orange—as real 
fruit pure concentrated 
juices. Or with other 
natural flavors for add- 
ed strength. Write for 
samplesand prices today. 
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FOOD TECHNOLOGY, 


The Maryland Section held their annual ladies’ 
night meeting at the Stafford Hotel on December 11, 
1959 

Festivities opened at 6:30 p.m. with a cocktail hour 
followed by a highly successful dinner meeting. 

The following officers were elected for the 1960 
term: 

Chairman—Leonard F. Gieseker. 

Vice Chairman-—Warren E. Anderson. 
Secretary-—Richard J. LeForge. 
William F. 
Dr. Amihud Kramer. 


Executive Committee Corse. 


Counselor 


The outgoing Chairman, Mr. Irving Cohen, de- 
livered a lively talk on the subject ‘* Rigged Science 
Fads and Falacies.’’ 

Door prizes were then distributed to the ladies and 
the year was brought to a close by a most entertaining 
evening 

Warren E. Anderson 


AMES 


The fall meeting of the Ames Section was held at 
the Memorial Union, lowa State University, Ames, 
Mr. Ray Wakefield, Na- 
and Director of Research at 
made the presentation of the 


lowa, on October 23, 1959 
tional IFT President 
Gerber Produets Co 


... for gums of all types specially 
processed for the food industry 


GUM CARAGEEN ... used as a Sta- 
bilizer, emollient, demulcent; offers 
some emulsifying action. For ice 
cream, chocolate milk, creamed 
soups, syrups, sherbets, whipped 
cream. 


GUM ARABIC... its uses depend upon 
its action as a protective stabilizer, 
the adhesiveness of its water solu- 
tions, and as a thickener. Common 
in citrus oil emulsions, flavor emul- 
sions, spray dried flavors, candies 
and jellies. 


GUM GUAR...an extremely versatile 
gum, Guar is used as a suspending 
agent, viscosity modifier, stabilizer, 
dispersant, selective flocculant. For 
cheese spreads, ice cream, salad 
dressings and sauces, desserts, pro- 
cessed meats. 


For more information on these and other water soluble gums 
that Meer Corporation has assembled, assayed, processed and 
distributed since 1926, write for descriptive technical bulletin. 


MEER CORPORATION 
Warehoused at: 
318 W. 46 St., New York 36 « No. Bergen, N. J. 
325 West Huron Street, Chicago 10, Illinois 
CANADA: P.N. Soden & Co., itd., Toronto 18 « Montreal 22 
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plaque accompanying Gerber Undergraduate Scholar 
ship Award to William J. Coffin. The afternoon pro 
gram was devoted to talks on waste disposal : 
‘*What’s In It For Me?’’ (A general introduc 
tion to the topic of waste disposal.) Harold E. Bab 
bitt, Visiting Professor of Civil Engineering. 


‘*Waste Abatement 
Processing Industry.’’ 


in lowa Dairy and Meat 
H. Sidwell Smith, Stanley 
Engineering Company, Muscatine, Ia. 
At the business meeting the following officers were 
elected for 1960: 
Chairman: Mr. Edward Wardrip, Clinton Corn 
Processing Co., Clinten, lowa. 
Chairman-Elect: Dr. William Marion, Poultry 
Department, lowa State University, Ames, Iowa. 
Secretary-Treasurer: Dr. Frances Carlin, Food 
Processing Lab, lowa State University, Ames, Iowa. 
Councilor: Dr. 
()ttumwa, Lowa. 


William Brown, Morrell & Co., 


Alternate Councilor: Dr. Harry Snyder, Food 
Processing Lab, lowa State University, Ames, lowa. 


Frances Carlin 


WISCONSIN 


The Wisconsin Seetion closed its Fall activities 
schedule with meetings at Waukesha (October 30) 
and Milwaukee (November 20). Host at the Wauke 
sha gathering was Dairyland Food Laboratories, In 
corporated. Following a tour of the firm’s enzyme ex 
traction and purification facilities, a demonstration of 
cheddar cheese manufacturing was viewed by 70 sec 
tion members. Dr. John Nelson of the Dairyland staff 
later spoke to the group on the role of enzymes in the 
development of food flavors. 

About 50 members and guests attended the Mil 
waukee meeting which began with a tour of the Jones 
Island Sewerage Disposal Plant, the first major instal 
lation of its kind in America. The evening’s speaker 
was Dr. Bernard Wolnak, Midwest Laboratories, who 
discussed the production of Vitamin By, from Mil 
organite. Annual election returns were announced 
with the following officers for 1960: 

Chairman—Oswald Freund, Red Star Yeast and 
Products Co.; Chairman elect—Russell Maas, Osear 
Mayer Co.; Secretary-Treasurer—Katherine Powers, 
Ripon Foods ; Councilor—Ara Call, Western Condens 
ing; Member at Large—John Nelson, Dairyland Food 
Laboratories. 


AK-SAR-BEN 


The Ak-Sar-Ben Section of the Institute of Food 
Technologists in co-operation with the College of 
Adult Edueation of the University of Omaha has com- 
pleted its series of twelve lectures pertaining to Food 
Processing and Technology. This was the first class 
of this type to be offered in the Omaha area, and was 
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FLO-SWEET BLENDS...a growing family of fine sweeteners 


When only the right combination of characteristics will meet your requirements 


for a top quality sweetening agent . . . turn to Flo-Sweet. In the growing family A FLO-SWEET BLEND 
of Flo-Sweet blends, you will find a rich variety of types and ratios from which | FOR EVERY NEED! 
to choose. 


These principal Flo-Sweet blends are 
Doubly refined and united by a special comogenizing process for utmost |  comogenized at the refinery for complete 


uniformity, Flo-Sweet blends open up whole new fields for food manufacturers uniformity : 


who are readying new table delicacies to tap tomorrow’s rich and growing SUCRODEX (cane sucrose and dextrose) 
markets. To find out how these versatile sweetening agents can best fit into your INVERDEX (cane invert and dextrose) 
own new food products development program, consult your Flo-Sweet En- AMBERDEX (amber sucrose and dextrose) 
gineer. Or write for the brochure ““New Ingredients for New and Improved 


Food Products.” It tells all about four new Flo-Sweet liquid sugars! 


SUCROSE/CSU (sucrose and corn syrup) 


REFINED SYRUPS & SUGARS, INC. 


YONKERS, NEW YORK 


SERVING INDUSTRIAL SUGAR USERS EXCLUSIVELY 
FROM YONKERS, ALLENTOWN, DETROIT, TOLEDO 
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the resuit of months of planning by the local officers 
of the IFT and officials of Omaha University. The 
classes began September 24th and ran through Decem- 
ber 17th, 1959. Experts from the food industry, 
government, and allied fields conducted the classes. 

The twelve lectures covered a wide field including 
the control of micro-organisms, enzymes in foods and 
food processing, flavors and additives, sanitary 
processing equipment, handling, packing and mar- 
keting. Omaha, one of the largest centers of food 
processing, gave the course a warm reception with 
approximately 45 from this area enrolled in the 
course, 


—Ben C. Sulskis 


N. CALIFORNIA 


Three highlights climaxed the annual December all- 
day meeting at the Claremont Hotel in Berkeley, Cali- 
fornia. The attendance was good and everyone was 
enthusiastic over the success of the meetings. 

Dr. Max Kleiber, originally from Switzerland, now 
Professor of Animal Husbandry at the University of 
California, Davis, spoke to us on ‘‘Growth of Popu- 
lation and Food Supply.’’ Here are a few excerpts: 

In primitive times no one had to accept starvation. 
The skill of the hunter and the availability of edible 
fruits and roots prevented such a fate. Tribal wars 
were derived from the natural struggle for survival 
and the side that had a better type or quality of food 
to eat was the one that conquered. Over the long cen- 
turies men learned to cultivate gardens and to store 
the non-perishables for the lean years. However, to- 
day, despite great advances only one-fifth of the hu- 
man population has enough to eat; the other four- 
fifths starve! 

The problem of survival in relation to the food 
supply was first considered mathematically by Mal- 
thus, who held that population inereases geometri- 
eally, but food increases in arithmetic progression. 
Only a century ago it was firmly believed that poverty 
and misery are the natural punishments for not think- 
ing ahead and saving. 

Today, how do we stand? In America we are 
plagued with too much food rather than a scarcity. 
Starvation in the world today is due to distribution 
and economy factors and not to any failure in the 
ability to produce food. 

In the future the population growth vs. food sup- 
ply question will have to be studied mathematically 
and with greater precision than before. But we can 
learn from what has happened in the past something 
of the future prospect. We have to bear in mind the 
fact that although there is plenty of food today—there 
is a limit: the amount of carbon on earth. There is also 
the energy requirement: how much fuel is needed to 
keep us going? We shall need to maintain the highest 
efficiency of plant and animal production. We shall 
need to consider how best to utilize the sun’s energy 
for producing food and other producis. 

At the dinner meeting as the second highlight the 
new officers for 1960 were introduced as: Chairman— 
Charles T. Townsend, National Canners Assoc., Berke- 


ley; Vice Chairman—Hans Lineweaver, U.S.D.A., 
WRRL, Albany; Executive Secretary—Dave Eolkin, 
Gerber Products, Oakland; Membership Secretary— 
Edward L. Meyers, Continental Can Co., Hazel Atlas 
Glass Div., Hayward; Treasurer—Charles B. Rasmus- 
sen, Wm. J. Stange Co., Oakland. 

Executive Committee—John E. Brekke, U.S.D.A., 
WRRL, Albany; Robert J. Marsh, Canners League of 
California, San Francisco. 

Nominating Committee—Adolph R. Asti, S&W 
Fine Foods, Ine., Redwood City; Hugh T. Griswold, 
Owens Illinois Glass Co., San Francisco; Norman E. 
Liles, Tri-Valley Canning Assn., San Jose; Gordon 
Mackinney, University cf California, Berkeley; 
Alan C. Richardson, California Packing Corp., San 
Francisco. 

The third highlight of the evening was the award- 
ing of the golf trophy to Lloyd R. Van Auken, Ger- 
ber, for low net blind bogey. The low gross award went 
to Donald 8. Brownlee of Continental Can Co., Hay- 
ward, and the hole-in-one award was given to Gary 
Douglas. 

At the regalar February 18 meeting we are going 
to be privileged to hear Mr. Edwin S. Doyle speak on 
Sanitation Administration. 


—Shirley V. Noland 


FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 
1959-1960 

February 23-24 Eighth Annual National Dairy Engineering 
Conference, Kellogg Center, Michigan Stat 
University, East Lansing, Michigan 
Second Better Foods for Better Nutrition 
Conference, Center for Continuing Education, 
University of Georgia, Athens, Georgia 
Eighth Annual Food Technology Short Course, 
**Impact of Convenience Foods,’’ Memoria! 
Student Union, University of Missouri. Spon 
sored jointly by the St. Louis and Kansas 
City Sections of IFT with the Coilege of Agri 
culture, Columbia, Missouri 
Research and Development Associates 14th 
Annual Meeting, Congress Hotel, Chicago, 
Tilinois 


March 3-4 


March 11-12 


April 19-21 


1960 


May 15-19 Twentieth Annual Meeting of the Institute 
of Food Technologists, Fairmont Hotel and 
Masonic Temple, San Francisco, California 
IFT Pacific Rim Conference, Princess Kaiu- 
lani Hotel, Honolulu, Hawaii 

The 3rd Symposium on Gas Chromatography, 
Assembly Rooms, Edinburgh, Scotland 


May 19 to 
May 25 or 29 


June 8-10 


1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 


York, New York 


1962 
June 10-14 Twenty-second Annual Meeting of the Institute 
of Food Technologists, Fontainebleau Hotel, 
Eden Roc Hotel, Miami Beach, Florida 
1963 
May 19-23 Twenty-third Annual Meeting of the Institute 
of Food Technologists, Pantlind Hotel, Civic 
Auditorium, Grand Rapids, Michigan 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 
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Literature 


LITERATURE ON 
FOOD RESEARCH 
AND TECHNOLOGY" 


Commodities 


a survey of 
| published information. L. E. Campbell. 
Leatherhead, Surrey, England, 1959. 
12 p. (British Food Manufacturing 
Industries Research Association. Scien 


The conching of chocolate; 


tifie and teehnieal surveys, no. 35.) 
pap. Done at the request of the Cocoa 
and Chocolate panel. 

Marketing costs and margins for selected 
lots of Wisconsin cheddar cheese. 
Hugh L. Cook and J. Kenneth Little. 
Madison, Wise., 1959. 46 p. (Wiseon 
sin Agricultural Experiment Station. 
Research bulletin 210.) pap. apply. 

1960 potato handbook, potato processing 
issue, v. 5. New Brunswick, N. J., 
Potato Association of America, 1959. 
S0 p. pap. $2.00. 


Food Technology 


Food; America’s biggest business. 
Pauline Arnold and Pereival White. 
New York, Holiday House, 1959. 338 
p. $2.95. A popular treatment cover 
ing modern angles of food produetion. 

Research for better quality wn froze n 
foods, Washington, 1959 .6 p. (U.S. 
D. A. Agricultural Research Service. 
ARS 74-13.) pap. apply. 


Nutrition 


Protcin and amino acid nutrition. An- 
thony A. Albanese, ed. New York, 
Academie Press, 1959. 604 p. $16.00. 


Chemical Aspects 


F Advances in catalysis and related sub 
iH jects, v. 11. D. P. Eley and others, eds. 
a New York, Academie Press, 1959. 
i 384 p. $12.50. 


Appraisal of the safety of chemicals in 
foods, drugs and cosmetics. Staff, 
Division of Pharmacology, Food and 
Drug Administration. Austin 1, Texas, 
Association of Food and Drug Officials 
of the United States, Texas State De 
partment of Health, 1959. 107 p. pap. 
Article p. 97+ by Dr. A. J. Lehman is 
‘<The interpretative problems in evalu 


4 ating the safety of food additives.’’ 
Heterocyclic chemistry, an introduction. 
4 Adrien Albert. Fairlawn, N. J. Essen 


tial Books, 1959. 424 p. $9.00. Dis 
tributed by Oxford University Press, 
New York. 


® Material for this list should be sent to Dr 
James G. Hodgson, Chief, Library Branch, 
Quartermaster Food and Container Institute 
for the Armed Forces, 1819 W. Pershing Road, 
Chicago 9, Illinois 
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DRYERS 


FOR BETTER FOOD PROCESSING 


by SARGENT 


A SARGENT drying process recommendation is backed by 
exacting research and exhaustive tests of your product in 
our laboratory. Tests to protect color, flavor, texture; tests 
to determine maximum quality-protected, practical produc- 
tion at the lowest possible cost. 


Every SARGENT is custom built your dryer, for your 
product and your production requirements. 


Economy in a SARGENT Dryer starts with installation. 
SARGENT’S pre-assembly method means the quickest, 
easiest installation of any dryer on the market. Readily 
removable panels cover the fan side. Hinged, full height 
doors on the non-fan side of each section save you time 
and man hours in maintenance and clean-out. Quality and 
economy of operation are inherent in SARGENT design, 
from the rugged frame to the dependable controls and 
exclusive features for product protection. Every SARGENT 
Dryer carries a firm performance guarantee. 


Let us give you details of how Sargent Equipment 
is helping food processors to better products with real economy 


SINGLE AND MULTIPLE PASS CONVEYOR DRYERS « TRAY DRYERS 
TRUCK DRYERS * LAB DRYERS + FEEDERS « WEIGHING FEEDERS 
EXTRUDERS *« GRANULATORS + SPECIAL MACHINERY 


PHILADELPHIA * CINCINNATI * ATLANTA * CHARLOTTE * HOUSTON * CHICAGO * DETROIT + TORONTO 
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for Special Effects in Canned Foods 


Special Starches from National simply stabilize or thicken. Nothing else! As 
stabilizers they never cloud color, never mask flavor. As thickeners they maintain 
viscosity characteristics even after extended storage. The result is these six spe- 


cial effects: 


@ Full Natural Color © Full Flavor ¢ Smooth Creamy Flow 
Uniform Viscosity Shelf Life Stability Breakdown Resistance 


These unusual starches are refined from corn, amioca or tapioca. They improve 
canned foods that range from soup to dessert. We'd like to show you how. Just 
write, including a description of your product or problem. 


ahional 
v STARCH and CHEMICAL 


CORPORATION 


750 Third Avenue, New York 17 * 3641 So. Washtenaw Avenue, Chicago 32 * 735 Battery Street, San Francisco 11 
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Organic syntheses, an annual publication scription of the app. used, the exptl. An indicator tube for the determination 
of satisfactory methods for the prepa procedure and the results are diseussed. of trichloroethylene in air. 
ration of organic chemieals, v. 39. 
New York, Wiley, 1959. 121 p. $4.00. Gage, J. C. (Industrial Hygiene Re 
Another volume in the long series that Chlorinated solvents for determination of search Labs., Engl.). Analyst 84, 509-15 
cumulates each 10 volumes. crude fat in feeds and meat products. (1959). 


s drawn through 2 


SHERMAN, R. (Sherman Research The air sample 


Biological Aspects Labs, Toledo, Ohio). : J. Assoc. Offic. tubes, whieh are joined in series immedi 
Agr. Chemists 42, 646-7 (1959). ately before the test. The first tube con 
Advances in enzumologu, v. 21 F. F tal a lay 4 i : 
ains a layer of siliea gel impregnated 
le ole Chlorinated solvents, i.e. carbon tetra 
Nord, ed. New York, Interscience, with KMnO, and o-phosphorie acid; the 


chloride, trichloroethane, and perchloro 


1959. 528 p. $12.50, 


ethylene, ext. fat more completely from second tube contains silica gel impreg 


International review of eytology, v. 8. 


G. H. Bourne and J. F. Danielli, eds feeds and meat products than ethyl ether, hated with o-tolidine HC] and serves to 
New York, Academie Press, 1959. 541 and do not require previous drying of measure chlorine liberated by the first 
p. $13.00 the sample. tubs 


Laboratory manual for food microbi 
ology, 3d ed. W. C. Frazier and E. M. 
Foster. Minneapolis, Burgess, 1959, 


pap. price not given 


Miscellaneous 


American men of seience: 10th ed. Phy si 


eal and biologieal sciences, A-E. Jae 


ques Cattell, ed. Tempe, Ariz., Jacques 
Cattell Press, Annex 15, Arizona State 
0. This 


standard listing of scientists is in a 


University, 1959. 1100 p. $2! 


new volume arrangement but with the 


and biologienl seientists in 
pry 


one alphabet. 

The analysis of variance. Henry Scheffe. 
New York, John Wiley and Sons, 1959. 
477 p. $14.00, 

History of the Imeorican Dietetic Associ 
ation, Mary I. Barber, ed. Philadel 


328 p. £6.00, 


phia, Lippincott, 1959, 


ABSTRACTS 


General Foods Research Center 
Selected by H. A. Campbell 


ANALYTICAL METHODS 


Detection of enzymes by paper chroma- 
tography. 


Panek, A. (Sehool of Chemistry, Rio 
de Janeiro, Brazil). J. Chromatography 
566-8 (1959 


The prepn. and identification of en 
zymes produced by microorganisms gen 


erally involves very accurate techniques 


and special apps. The aim of this re 


search was to obtain enzymes of just 


sufficient purity to enable their activity 
to be tested by paper chromatography. pH you can taste...more leading food processors depend upon 


The detection of aspartase, transaminase, Beckman pH equipment than all other kinds combined...to maintain 
glucose oxidase, maltase and amylase by 


consistent high quality standards, protect their product reputation and 


paper chromatography is discussed. 


assure continued brand acceptance. 34 Whatever distinctive features 


are vital to your product success —texture, crispness, flavor, purity, 


Separation of fatty-esters by gas chroma- freshness or color—contro! of critical pH values can make the important 
tography. 


difference. And Beckman does it better, at lower cost...with the most ver- 


Jart, A. Fette, Seifen, Anstrichmittel satile, complete line of pH meters and electrodes, the finest, most accu- 
61, 541-6 (1959). rate instruments obtainable...for every plant, laboratory, and advanced 


research application. See your authorized Beckman dealer today, or 


With the help of gas chromatography 


the author analyzes various fats quali write for Data File 54-2-01. Beckman: 

tutively, as well as quantitatively, by Scientific and Process | Instruments Division 

first converting the fatty acids to their Beckman Instruments, Ine 

methyl esters. After giving a full de 2500 Fullerton Road, Fullerton, Calsfornsa 


21 


C4 
mY 
: 
| 
K 
q 
: 
- 
7 
PS 
| 
: 
: 
fy 
{ 
1 


CHEMOCIDES MK anc PK 


{methyl and propy! esters 


of p hydroxybenzoic acid) 


Accepted as safe— 
under Food Additives Amendment 


Effective in acid, neutral and alkaline 
pH ranges 


More active against molds, yeast and 
bacteria 


In addition to inhibitory action—can 
be bactericidal and fungicidal 


Soluble in aqueous and organic media 


Calcium sodium salts available 
experimentally for increased water 
solubility 


Completely stable in storage 
< 


Chemocides MK 
and PK. and thew 
sodium and calci- 
um salts, are im- 
mediately avail- 
able. For addi- 
tional data and 
samples write our 
Technical Service 
Department 


CHEMO LUO 


MANUFACTURING CORPORATION 


150 DOREMUS AVENUE, NEWARK 5, N. J. 


BIOLOGICAL SCIENCES 
Biochemistry 


Protein depletion and amino acid require- 
ment in the growing chicken. 


Fisuer, H., GrRIMINGER, P. AND LE 
veILLE, G. A. (Rutgers Univ., New 
Brunswick, N. J.). J. Nutrition 69, 117 


(1959), 


The methionine and lysine requirement 
of normal and chicks 
was detd. in diets contg. 200 of protein. 


protein-depleted 
For both amino acids a higher absolute 
requirement could be demonstrated for the 
depleted birds. 
explain these findings on the basis of a 


Data ure presented which 
greater protein requirement for the de 
chieks, 


Conversion of serum proteins into tissue 
protein. 


A., ET AL. (In 
Proe. 


(1959). 


FLEISCHER, S., 
diana Univ., Bloomington). 
Erptl. Biol. Med, 101, 860-3 


Soc, 


Incorporation of and from in 
jected doubly-labeled rat serum albumin 
or globulin into the 
ruts was investigated. 


tissue proteins of 
The ratio S*/c" 
little dur 
ing 9 days after injection of the doubly 


in tissue proteins varies very 
labeled serum proteins. Results indieate 
that conversion of plasma proteins into 
proteins breakdown to 
umino acids or very small peptide frag 
ments, indication of the 
transfer of large peptide fragments from 
protein to protein 


tissue involves 


There is no 


plasma tissue mole 


cules, 


Reactions of proteins with gossypol. 


Bautica, B. P. 
Suay, M. W. (Texas Agr. Expt. Sta., 
College Station). Arch. Biochem. Bio- 
phys. 84, 486-97 (1959). 


LyMAN, C. M., 


When gossypol combines with blood al 
bumin or with eottonseed protein, the re 
uetion is with the free e-amino groups of 
lysine. The ratio of moles of free lysine 
eumino groups which disappear to moles 
of gossypol combined with protein varies 
according to the conditions of the test. 
Under certain conditions, this ratio is 2, 
indicating that both of the reactive ear- 
bonyl groups of gossypol are linked to 
lysine. The data suggest that gossypol 
cross-links protein molecules to form 
dimers, trimers, tetramers, ete. 


A simple method for the assay of small 
amounts of antidiuretic hormone. 


Hunters, J.,. KALANT, H. AND OGILVIE, 


J. C. (Defence Research Medieal Labs., 
Toronto). Can. J. Biochem, Physiol. 37, 
1215-25 (1959). 


A reliable, sensitive, and simple tech 
nique is deseribed for the assay of anti 


diuretic hormone in amts. between 25 and 
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130 w units. Specially designed cannulue, 
implanted on the day before the assay, 
provide unimpaired access to the stomach 
and bladder, permitting the maintenance 
of hydration and continuous urine col 
lection without disturbance of the ani 
Miuterial to be assayed is injected 
Water load is maintained 
by manual injeetion of 0.5-ml. quantities 
of 0.05% Natl 
pendent upon the rate of urine produce 
tion. A useful index for expression of 
the response is described, which is re 
luted to both the intensity and the dura 
tion of anti-liuresis, 


mal, 
intravenously. 


soln. at intervals de 


Isolation of a respiratory inhibitor from 
alfalfa. 


SHaw, R. A. ann Jacxson, H. D. 
(Purdue Univ., Lafayette, Ind.). Arch. 
Biochem, Biophys. 84, 405-10 (1959). 

A method is presented for the isola 
tion of a respiratory inhibitor from an 
alfalfa forage which caused 
grazing cattle. Solvents 
ext. the crude respiratory 
ion-exchange chromatography 
from an anticholinesterase constituent of 
the forage. Carbon-column chromatogra 
phy afforded purifieation of the respira 
tory inhibitor, which eluted with 
methanol and then further purified by 
pptn. with cholesterol. 


bloat in 
were used to 
inhibitor, and 
sepd. it 


was 


Identification of a growth inhibitor from 


extracts of dormant peach flower 
buds. 
HeENpDERSHOTT, H. AND WALKER, 
D. R. (North Carolina State Coll., 


Raleigh). Science 130, 798-800 (1959). 


A growth inhibitor in dormant peach 
flower buds was identified as naringenin 
(5,7,4° trihydroxyflavanone) from infra 
red anc ultraviolet speetra, through detn. 
of melting point, through paper chroma 
tography, and from activity in the bio 
ussay test. 


Microbiology 
Method for rupturing large quantities of 
microorganisms. 
GaRVER, J. C. AND Epstein, R. L. 
(Univ. of Wisconsin, Madison). Appl. 


Microbiol. 7, 318-19 (1959). 


The usual techniques for the mechani 
eal rupturing of yeast and bacterial cells, 
are unsuitable for breaking larger quan 
tities of cells required in many investiga 
tions, An attempt was undertaken to 
rupture cells in a cell-glass bead slurry 
under conditions where high shearing 
forees could be obtained using the Ep- 
penbach colloid mill Model ZV-6, which 
operates at 8000 rpm. The influence of 
bead conen., mill setting, and time on 
cell breakage was studied. Optimal 
breakage was obtained with 60 mil. of 
beads/100 ml. of suspension and with a 
mili setting of 0.030 in. 
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Nutrition 


The mode of absorption of vitamin A 
across the intestine of rats. 


MAHADEVAN, S., KriSHNAMURTHY, S. 
AND GANGULY, J. (Indian Inst. of Sei., 
Bangalore). Arch. Biochem. Biophys. 83, 
371-5 (1959). 


Irrespective of the form fed, vitamin 
A was present as both ester and alcohol 
in the contents, mucosae, muscles, and 
mesentery of the small intestine and in 
the blood of rats dosed with oily or col 


loidal solns. of vitamin “ alcohol, acetate 
or palmitate and saeriticed 60-90 min. 


later. 


Corpuscular resorption of milk-fat and fine 
fat-emulsions. 


Haupoup, H. Fette, Seifen, Anstrich 
mittel 61, 669-72 (1959). 


A series of expts. have been carried 
out to study the resorption of various 
edible fats. The microscopie picture 
tuken during the passage of the fat dyed 
with Sudan III through the walls of the 
small intestinal villus shows that the re 
sorption passage of the natural emulsion 
of butter is predominantly corpuseular 
over the lymphatie system. The fats 
which are not taken in the form of emul 
sions are emulsified in small intestine 
under the influence of gall and panereas 
and partly broken up on the intestinal 
walls under the action of ferments. The 
author establishes further that the re 
sorption of fat-emulsions starts in the 
mouth through the mucous membrane. It 
is shown that the resorption during the 
early childhood takes place only over the 
lymphatie system. 


Diet and atherosclerosis. Variations on a 
theme. 


PoLtLaAK, O. J. (Dover Med. Research 
Center, Del.). Am. J. Clin. Nutrition 7, 


502-7 (1959). 


The Japanese eat dry rice and green 
leaf-tea sherbet and consume what might 
be considered an ‘‘antiatherogenic’’ 
diet. On the other hand, the diet in 
Thailand is rich in fat and cholesterol 
and contains little linoleic acid and few 
other unsatd. fatty acids. In spite of the 
fact that the Thailand diet might be con 
sidered ‘‘atherogenie’’ there is a very 
low incidence of atherosclerosis there. 
Conversely atherosclerosis is rather com 


mon in Japan. 


Amino acid balance and imbalance. II. 
Dietary level of protein and lysine re- 
quirement. 


Munaver, 8S. M. anp Harper, A. E. 
(Univ. of Wisconsin, Madison). J. Nu 
trition 69, 58-64 (1959). 


Poor amino acid balance and high 
lipid content of wheat gluten increase 
the lysine requirement of the rat for 


Homogenizers and GTA* 
Provide the Right Combination to 
Cost Savings in Particle Control 


Try Particle Control In Your 
Plant... Rent a Gaulin 
Laboratory Homogenizer 
for Only $75.00 Per Month! 


This versatile machine reduces 
ingredients in your product to 
ultimate particle size. Minimum 
sample one pint; Capacity 15 
GPH; Pressures up to 8000 psi. 
Rental costs applicable against 
purchase price. Write for Bulletin 
LH-55. 


You can count on Gaulin Homogenizers to improve 
product quality and lower costs in blending, dispers- 
ing or emulsifying products. They reduce ingredients 
to finer and more uniform ultimate particle size .. . 
assure more stable emulsions . . . improve texture 

. stop color separation. 

*Gaulin Technical Assistance provides technical 
data, experienced advice and laboratory analysis on 
the best method to disperse, emulsify and blend your 
product. Technical Data Bulletins Homogen- 
izers H-55, Sub-Micron Dispersers SMD-55, and 
Colloid Mills C-57 give complete information. 

Write for your copies. 


82 Garden Street, e Everett 49, Mass. 


World's largest manufacturer of stainless steel reciprocating, rotary, 
pressure exchange pumps, dispersers, homogenizers and colloid mills. 
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maximum growth when this protein is 
fed at high levels as the sole source of 
lysine in the diet. 


Amino acid deficiencies in casein. 


| ANON. Nutrition Revs. 17, 282-4 
(1959). 


The order of growth limiting amino 
acids in casein was studied, It was con 
cluded that the amino acids in a diet 
contg. a low level of casein as the only 
source of protein, becomes limiting in 
the following order: methionine; threo 
nine; tryptophan, isoleucine, histidine ; 
valine and phenylalanine; lysine; non 
essential amino acids. This differs from 
the ealed. order, whieh has tryptophan 
as the second limiting amino acid. The 
conclusion of the author is that this dif 
ference is probably duc to the fact that 
the estd. requirements for the rat may 
be too high. 


Comparative study of human milk and a 
soya bean formula in promoting 
growth and nitrogen retention by 
infants. 


Fomon, S. (State Univ. of Lowa, Lown 
City). Pediatries 24, 577-84 (1959 


1.7 g./kg./day of protein from a for 
mula of soya bean is considered enough 
to prevent appearance of gross evidences 
of malnutrition in infants weaned near 
the end of the first year of life sinee thei: 
wt. gain while fed this protein was nor 
mal, and retentions of N were at least as 
great as those of normal full-term in 
fants fed human milk. 


Toxicology 


® Beneficial effects of alfalfa meal and other 
bulk-containing or bulk forming ma- 
terials on symptoms of Tween 60 


HICKORY-SMOKED YEAST... toxicity in the immature mouse. 


ErsuHorr, B. H. HERNANDEZ, H. J. 
Soup sippers are a fussy sort; they want both the rich green pea taste and an (Univ. of Southern California, Los An 
exciting blend of seasoning. Lipton finds that hickory-smoked BaKon Yeast geles). J. Nutrition 69, 172-8 (1959 
helps provide a zestful bacon-like flavor and nutrition as well. Immature mice fed a highly purified 
Food technologists appreciate the fact that BAKon is a U.S.P. Dried Torula low-fiber diet contg. 7.55% of polyoxy 
ethylene (20) sorbitan monostearate 
(Tween 60) exhibited retardation in 
growth, diarrhea, an unthrifty appear 


Yeast, salt-free, and a carrier of 50° protein, the entire vitamin B complex, 


and the amino acids. Genuinely smoked Bakown is stable, uniform and con- 


tains no starch, sugar, or meat. anee and decreased survival. These ef 
Discover for yourself why so many important food firms now incorporate fects were largely counteracted by the 
hickory-smoked BAkon Yeast into their products for extra flavor and sales- concurrent administration of alfalfa 


meal, or dehydrated rye grass, orchard 


appeal. BAkoN is now used to flavor baby foods, nibbling foods, stews and 
‘ grass, Wheat grass or fescue grass at a 

vegetables, baked goods, sea foods, cheeses, spice mixes, and seasoning blends. 10% tevel in the dict or carragecnin, 
sodium alginate or agar at a 5% level 

oft feeding. Cellulose in the form of 

Solka Floe or cellophane spangles whe: 

La ke States fed at a 5 or 10% level, yeast at a 10% 
level and carboxymethyleellulose, celite 

Manufactured and distributed for Bakon Yeast, Inc. by and valeium silicate at a 5% level of 
FT-2 


supplementation prevented diarrhea and 


Send for your Lake States Yeast and Chemical Division s : 
complimentary promoted survival but were not as active 
test sample of of St. Regis Paper Company + Rhinelander, Wisconsin us the substances indicated above in 
BAKON YEAST Sales Office: 420 Lexington Ave., Mew York 17, N.Y. counteracting the retardation in growth. 
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INDUSTRY NEWS 


The Carver Foundation announ- 
ces that Graduate Research Fellow- 
ships for 1960-61 are available for 
research and graduate study 
toward the Master of Science de- 
grees in chemistry, agronomy, and 
foods and nutrition. Special areas 
in which research is conducted i- 
clide organic chemistry, physical 
chemistry, plant physiology, nutri- 
tion, food technology and isotope 
These fellowships are 
with high 

have re 


technology. 
available to students 
scholastic records, who 
ceived the Bachelor of Science de- 
gree from an accredited college and 
who show promise of research abil- 
itv. Stipends range from $1500 to 
$1800 annually. Fellowship appli- 
cations are acceptable immediately. 
Address requests for further infor- 
mation and application blanks to: 
The Director, The Carver Founda- 
tion, Box 188, Tuskegee Institute, 
Alabama 


PERSONNEL 


Since September 1, 1959, Dr. 
Charles R. Stumbo has been estab- 
lished as a Consultant in’ Food 
Preservation and Food Plant Sani- 
tation with headquarters at Over- 
brook, Kansas, 
Route 2. After 
taking his doe- 
Bae- 
1941, 
at Kansas State 


torate in 
teriology, 


College, he spent 
twenty-two 
years in govern 
ment, college 


and industrial 


C. R. Stumbo work. He has 
been affiliated 
with Kansas State College (now 


Kansas State University) South 
Dakota State College, U. S. De- 
partment of Agriculture, John 
Morrell & Company, Michigan De 
partment of Health, Michigan 
State College (now Michigan State 
Owens-Illinois Glass 
Food Machinery & 
Chemical Corporation, Washing- 
ton State College, and H. J. Heinz 


University ), 
Company, 


Company. 

A member of the 
Food Technologists and Society of 
American Bacteriologists (profes- 


Institute of 
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sional), he has published widely in 
the professional journals, e.g. Food 
Technology, Food Research, Agri 
cultural Researeh, and Industrial 
and Engineering Chemistry. He is 
a former Associate Editor of Food 
Technology and of Food Research. 

His current consulting interests 
are: food preservation (food pre 
processing ) ; 


animal 


servatives and heat 
food plant 
growth stimulants (antibiotie, 
nutrition (human through 
improvement in preserved foods 
animal through feed additives). 


sanitation ; 


ete. ) ; 


Keith A. Fitch has 
moted to the position of Manager, 
Institutional Klenzade 
Products, Ine., according to an 


been pro 


Division, 


nouncement made by C. B. Sho- 
gren, President 
bal of that com 
pany at Beloit, 


Wisconsin. Mr. 
Kitch joined the 
company in 1958 
Diree 
tor for the In 
stitutional Di- 
vision. This new 


as Sales 


move is a fur- 
ther step in the 
‘xpansion of in- 
stitutional programs and sales on 
the part of Klenzade. Mr. Fitch 
is a registered professional engi 
professional 
sanitarian. Klen- 
zade, he had extensive experience 


neer and registered 


Before joining 


in sanitation, including nine years 
as a sanitation consultant to insti 
tutions and industrial 
staff work, and service with the 
U. S. Food & Drug Administra 
tion. He is a veteran of World 
War II and a Colonel in the Air 
Force Reserve 


IN MEMORIAM 


It is with great sorrow that we 
announce the sudden death of My 
nard W. Bessert, of the Research 
Department of Oscar Mayer & Co., 
on Wednesday, December 16, 1959. 
Graduated from the University of 
Wisconsin with a degree in chem- 
istry, Mr. Bessert worked at Pat- 
rick Cudahy Co., Milwaukee, from 
1932 to 1946 and for the past 13 
years at Oscar Mayer & Co., Madi 


industry, 


son. During his last eight vears he 
was Chief of Flavor Evaluation in 
He was 
a charter member of the Institute 


the Research Department, 


of Food both Na- 
tional and Wisconsin sections, and 


Technologists, 


a member of various civie organi- 
zations in Madison. 
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Foundation 


, LABORATORY SERVICES 
for the 
FOOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 
Chemical and Biological Assays, 
Clinical Studies, Research 


La Watt & HARRISSON 


Dv 1921 Walnut. St Phila 3 Pa 10 3.4322 


WANTED: Technologist—zero to five 
years laboratory experience for Qual- 
ity Control and Product Development 
work, also some pilot plant work. Lo- 
cation Chicago. Prefer woman. RE- 
PLY BOX 754, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


SEASONING CHEMIST 


Research division of national food 
company located in Chicago suburb 
has challenging opening for Seasoning 
Chemist. 

Require minimum 3 years concen- 
trated experience in seasoning formu- 
lation, preferably with spice company. 

Must be capable of independently 
developing seasoning formulations for 
variety of food products. 

Outstanding employee benefits, in- 
surance, and pension programs. 

Salary open. REPLY BOX 755, 
Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


FOOD TECHNOLOGIST of 8 to 10 
years industrial experience to assume 
position of senior responsibility in 
Quality Control and Development for 
multi-plant food processing operations 
involving canning, freezing and dehy- 
dration. REPLY: Curtice Brothers Co., 
328 Main St. East, Rochester 4, N.Y. 


FLAVOR CHEMIST WANTED. 
Leading essential oil firm has good 
opportunity for qualified man with 
knowledge of materials, and experi- 
ence in development of flavor formu- 
lations. Excellent employee benefits 
—including hospital, surgical, major 
medical and retirement plan. Send 
details regarding experience, educa- 
tion, personal data and salary require- 
ment to BOX 758, Institute of Food 
Technologists, 176 W. Adams St., 
Chicago 3, Ill. 


PROFESSIONAL SERVICES 
Since 1869 Schwarz Laboratories has been 


laboratory ard technical service 
cod and beverage industries. 


a leadin 
to the 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. May we send yeu our brochure? 


SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone- MO 4-1100 Cable: Swoknip 


FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 


Gladys Hunting (Consultant) 
Drake Personnel, Inc. 
The Heyworth Building 
Sixth Floor 
29 E. Madison St., Chicago 2, II. 


WANTED: FOOD TECHNOLOGIST 
& WINE CHEMIST to locate in cen- 
tral California with large National 
concern. Experience with food or bev- 
erage desired. Excellent opportunities 
and company benefits. REPLY BOX 
749, institute of Food Technologists, 
176 W. Adams St., Chicago 3, IIl. 


FOUNDED 1922 


and 


BB crearch 


in €§ 


POSITION WANTED: Experienced 
Technologist desires position in charge 
of Quality Control and/or New Prod- 
ucts Development. Doctorate degree 
in dairy manufacturing. Extensive 
dairy and food products background. 
WRITE BOX 751, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write 
for Price List 
SCIENTIFIC ASSOCIATES 
3755 Forest Park Avenue 
St. Louis 8, Mo. JE. 1-5922 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P.O. Box 2217, Madison |, Wis. 


FOOD TECHNOLOGIST, with exten- 
sive and diversified experience in pro- 
duction, supervision, development, and 
control of confectionery, desserts, cere- 
al products, ice cream, chocolate, bak- 
ery products, and other foods, desires 
position of responsibility. REPLY 
BOX 753, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, Ill. 


SEASONING SPECIALIST — Food 
Chemist—Background of 12 years ex- 
perience includes spices, seasonings, 
flavor matching, research, patents, and 
original development on several na- 
tionally distributed specialties. RE- 
PLY BOX 757, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


WANTED: FOOD TECHNOLOGIST 
to establish and administer a Research 
and Development program and Qual- 
ity Control function for diversified can- 
ning operation. Must have the tact, 
patience and personality to sell the 
program to management and operating 
personnel. Salary in $10,000 to $20,000 
range plus benefits. REPLY BOX 752, 
Institute of Food Technologists, 176 
W. Adams St., Chicago 3, Ill. 


Maurice Avenue at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLASS TEL. TWINING 4.0800 


FLAVOR RESEARCH — Manufac- 
turer of flavoring concentrates for soft 
drinks and foods wants flavor chemist 
with practical exp. to do research and 
developmental work. Permanent posi- 
tion. State age, experience, education, 
family status, salary level and reason 
for interest. Hurty-Peck Co., 333 W. 
Ninth St., Indianapolis 7, Ind. 


CAREER OPPORTUNITIES 


Challenging openings exist in our Canned Food Research Department for the 


following positions. 


FOOD TECHNOLOGIST: M.S. in Food Technology or related field preferred, 
however, will consider B.S. Assignments will include the research and develop- 
ment of meat products. Experience in meat products and formula development 
essential, while a background in production, quality control, or technical service 


would be helpful. 


FOOD ENGINEER: M.S. in Food or Chemical Engineering preferred, however, 
will consider B.S. Experience in canned meats research and development and 
production essential, while a background in quality control or technical service 


would be helpful. 


These positions present an excellent growth opportunity along with superior 
employee benefits. Salary commensurate with ability and experience. 

Please send resumé outlining education, experience, and salary requirements 
to BOX 756, Institute of Food Technologists, 176 W. Adams St., Chicago 3, III. 
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You see exactly what you're getting when you order 
food-grade antioxidants 
| 


carrying this label 


strman. food-grade antioxidant 


nical Products, lac. 
Istmon Kodak Company 
TEMMESEEE 


—an Eastman 


-grade antioxidant 


20% 
20% 
60%, 


| 
|g 
Subsidi of 
“335 roducts, Inc 
2 odok Company 
1, TEMNESSEE 


20% 
20% 
60% 


é 
= 
35 
Tenox food-grade “332 
antioxidants are available 
in a wide variety of 
formulations to meet the E 
many processing —an astman. [00d-grade antioxidant 
requirements of the 
No matter which 
formulation you use, Ge 
you can be confident of Cras 
2 <q @ 
its performance, for the SExeq 
S25 Chemical Products, Inc. 
exact composition of Subsidiary of Eastman Kodak Company 
each formulation is RIMGSPORT, TEMMESSEE 


clearly indicated 
on the label. 


Eastman CHEMICAL PRODUCTS, INC. 


Subsidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; Atlanta; Chicago; 
Cincinnati; Cleveland; Detroit; Framingham, Moss.; Greensboro, N. C.; Housto New York City; 
Philadelphia; St. Lovis. West Coast: Wilson Meyer Co., San Francisco; Denver; Los Angeles; 


Phoenix; Portland; Salt Lake City; Seattle. Canada: P. N. Soden Co., Ltd., Montreal, P.Q.; 
Toronto, Ontario. 
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always assures 
you room 
for improvement 


Flavor perspective-—a Norda 
“must’-—holds great promise for your products. 


The way Norda keeps perfecting every 
flavor in its fold, you’ll never find any close 
comparison-except Nature. 


Come forward to flavors kept 
sharply in focus. Come, now, to Norda. 


Flavor it with a Favorite -from 


Samples, free, by sending your business letterhead to 
NORDA, 601 W. 26th Street, New York 1, New York - Chicago - Los Angeles - San Francisco - Toronto - Montreal - Havana 
London - Paris - Grasse - Mexico City 
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